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Osteoporosis Essentials

Densitometry, Diagnosis and Management

D A comprehensive course on densitometry,
diagnosis & management of osteoporosis

D Separate tracks for clinicians and
technologists

P New in 2020 - updated clinician track

WWW.0Steoporosis-essentials.org




ABOUT ESCEO AND IOF -

| ABOUT ESCEO

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

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

efceo

Www.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 260
societies in 102 locations around the world.

www.iofbonehealth.org
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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LIVE PROGRAMME - THURSDAY AUGUST 20 -

CEST (Central European summer time)

14.50-17.30
SCIENTIFIC SESSION |

Chairpersons: Nicholas Harvey, John A. Kanis

14.50

Opening of the Congress
* Cyrus Cooper

15.00
ESCEO-IOF algorithm for the
management of patients at low/high/

very high risk of fracture
« John A. Kanis

15.30

Plenary Lecture 1
- Bone turnover markers in clinical
practice Roland D. Chapurlat

16.00
Presentation of the IOF Olof Johnell

Science Award
* Cyrus Cooper

16.00
Presentation of the IOF President’s
Award

* Cyrus Cooper

16.10
Presentation of the IOF Medal of

Achievement
* Cyrus Cooper

16.10

Presentation of the ESCEO-IOF Herbert

Fleisch Medal

* Cyrus Cooper

VIRTUAL
CONGRESS
2020

16.15

Plenary Lecture 2

- Differences in clinical
guidelines Eugene McCloskey

16.45

Meet-the-Expert Session |

- Discussion of complex osteoporotic
cases Adolfo Diez-Perez

17.30-19.30
SCIENTIFIC SESSION I

Chairpersons: Eugene McCloskey, Cyrus Cooper

17.30

Plenary Lecture 3

- Transient treatment discontinuation : pros
and cons Michael R. McClung

18.00
Meet-the-Expert Session Il
- Management of CKD-MBD Jorge Cannata Andia

18.45

Meet-the-Expert Session I
- Risks and benefits of calcium
supplementation Nicholas Harvey

19.30-19.45
Adjournment

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



LIVE PROGRAMME - FRIDAY AUGUST 21 -

CEST (Central European summer time)

10.30-13.00
SCIENTIFIC SESSION IlI

Chairpersons: Cyrus Cooper, Nicholas R. Fuggle

10.30

Plenary Lecture 4

- Strategies to fill the Treatment Gap in
Osteoporosis: place of Combination and
Sequential Regimens Manju Chandran

11.00
Meet-the-Expert Session IV

- Milk, yogurt, cheese and bone: Friends or
foes? sandra luliano

11.45
Meet-the-Expert Session V

. Local bone treatments Maria Luisa Brandi

12.30

Plenary Lecture 5

- New pharmacological treatments for
osteoarthritis Elaine M. Dennison

13.00-14.30
INDUSTRY SATELLITE LUNCH
SYMPOSIUM

13.00-14.30
INDUSTRY SATELLITE LUNCH
SYMPOSIUM

14.30-16.30
SCIENTIFIC SESSION IV

Chairperson: Nicholas Harvey, Elaine M. Dennison

15.00

Meet-the-Expert Session VI

- Nutritional approach of osteoporosis
prevention Stefania Maggi

15.45
Meet-the-Expert Session VI
- GIOP : what to do ? Bernard Cortet

16.30-18.15
SCIENTIFIC SESSION V

Chairpersons: John A. Kanis, Kassim Javaid

16.30
Plenary Lecture 7

- Sarcopenia : new definitions and clinical
implications Alfonso Cruz Jentoft

17.00

Plenary Lecture 8

- What did we learn from the recent large
vitamin D trials Bess Dawson-Hughes

17.30

Meet-the-Expert Session VIlI
- Menopausal hormone therapy in
2020 santiago Palacios

18.15-19.45
INDUSTRY SATELLITE SYMPOSIUM

18.15-19.45
INDUSTRY SATELLITE SYMPOSIUM

18.05-18.15

Presentation of the IOF Skeletal Rare
Disease Academy Awards Ceremony
2020 (Financially supported by Kyowa
Kirin, which had no input into the
Committee, abstract selection or

14.30 awards) Nicholas Harvey

Plenary Lecture 6

- Rare bone diseases : what do they ‘1A9d45 -rﬁ?ﬁoont

teach us for musculoskeletal disorders Jjou e

management Kassim Javaid
- VIRTUAL WORLD CONGRESS ON
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LIVE PROGRAMME — SATURDAY AUGUST 22 -

CEST (Central European summer time)

08.45-10.30
SCIENTIFIC SESSION VI

Chairpersons: Jean-Marc Kaufman, Charlotte Beaudart

08.45
Best clinical papers published in 2019

» René Rizzoli

09.15

Meet-the-Expert Session IX

- High Bone Mass: What are the causes and
how should we manage it? Celia L. Gregson

10.00
Presentation of the 2020 ESCEO Medal

of Excellence
 Jean-Yves Reginster

10.05
Presentation of the ESCEO-AgNovos

Healthcare Young Investigator Awards
» Jean-Yves Reginster

10.10
Presentation of the IOF Committee of

National Societies Medal
 Jean-Yves Reginster

10.15
Presentation of the ESCEO-IOF Pierre

Meunier Young Scientist Award
» Jean-Yves Reginster

10.20
Presentation of the ESCEO-IOF Young

Investigator Awards
 Jean-Yves Reginster

10.30-12.45
SCIENTIFIC SESSION VI

Chairpersons: Caroline Coolen, Jean-Yves Reginster

10.30
Meet-the-Expert Session X

- Bariatric surgery, bone and
joints Eric Lespessailles

VIRTUAL
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11.15
Meet-the-Expert Session Xl

- Androgens, bone and muscles
Jean-Marc Kaufman

12.00
Meet-the-Expert Session XlI

- Efficacy and cost/benefit of FLS

Radmila Matijevic

14.15-15.30

SCIENTIFIC SESSION VIIiI
Chairperson: Philippe Halbout

14.15
Plenary Lecture 9

- Bone fragility: beyond bone loss Serge Ferrari

14.45
Meet-the-Expert Session XllI

- Physical therapy for
osteoarthritis Olivier Bruyére, Daniel Pinto

15.30-16.45
SCIENTIFIC SESSION IX

Chairpersons: Olivier Bruyére, René Rizzoli

15.30
Meet-the-Expert Session XIV

- Local Bone Treatment in Osteoporosis
(supported by an Unrestricted Educational
Grant from Agnovos Healthcare) Andreas Kurth

16.15

Plenary Lecture 10

- How to reduce falls in oldest
people ? Andrea Trombetti

16.45-18.15
INDUSTRY SATELLITE SYMPOSIUM

18.15-18.30
Adjournment

WORLD CONGRESS ON
OSTEOPOROSIS, OSTEOARTHRITIS
AND MUSCULOSKELETAL DISEASES



LIVE PROGRAMME — RECORDED SESSIONS -

Oral Communications (OC)

OC1

EFFICACY AND SAFETY OF ROMOSOZUMAB
AMONG POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS AND MILD-TO-MODERATE
CHRONIC KIDNEY DISEASE

D. Miller, J. Adachi, B.-H. Albergaria, A. M. Cheung, A.
Chines, E. Gielen, B. Langdahl, A. Miyauchi, M. Oates,
I. R. Reid, N. Ruiz Santiago, M. Vanderkelen, W. Yang,
Z Yu

0C2

ROMOSOZUMAB AFTER DENOSUMAB IMPROVES
LUMBAR SPINE AND MAINTAINS TOTAL HIP
BONE MINERAL DENSITY IN POSTMENOPAUSAL
WOMEN WITH LOW BONE MASS

M. R. McClung, M. A. Bolognese, J. P. Brown,

J.-Y. Reginster, B. L. Langdahl, N. Ruiz-Santiago,
Y. Shi, M. Rojeski, J. Timoshanko, C. Libanati, H.
Kassahun, M. Oates

0OC3

VERTEBRAL FRACTURES BEFORE, DURING AND
AFTER DENOSUMAB. A RETROSPECTIVE STUDY
OF 858 CASES

P._Burckhardt, O. Lamy, T. H. Buclin, M. Faouzi, D.
Aeberli, F. Cattaneo, J. Dudler, M. Felder, D. Frey, P
Hasler, H. J. Hauselmann, S. Jehle-Kunz, I. Krull, T. H.
Lehmann, K. Lippuner, C. Meier, U. Moser, M. Oehri,
A. Rohrer, F. Tanzi, M. Toniolo, B. Uebelhart, L. Wildi,
D. Wildpaner

0oC4

DIFFERENTIAL EFFECTS OF ABALOPARATIDE AND
TERIPARATIDE ON CORTICAL VOLUMETRIC BMD
AND BONE STRENGTH INDICES IN THE PROXIMAL
FEMUR BY DXA-BASED 3D MODELING

R. Winzenrieth, S. Ominsky, Y. Wang, L. Humbert,

J. Weiss

OC5

FRACTURE RISK REDUCTION BY ANTI-
OSTEOPOROSIS PHARMACOTHERAPY
ACCORDING TO BASELINE RISK FACTORS AMONG
POSTMENOPAUSAL WOMEN: METAREGRESSION
ANALYSES OF RANDOMISED TRIALS

M. N. Handel, I. Cardoso, C. Von Biilow, J. F. Rohde,
A. Ussing, S. M. Nielsen, R. Christensen, B. Langdahl,
T. Thomas, J.-J. Body, M. L. Brandi, A. Diez-Perez,

P. Hadji, M. K. Javaid, W. F. Lems, X. Nogues, C.
Roux, S. Minisola, A. Kurth, S. L. Ferrari, D. Prieto-
Alhambra, B. Abrahamsen

0C6

BUROSUMAB IMPROVES BIOCHEMICAL,
SKELETAL, AND CLINICAL FEATURES OF TUMOR-
INDUCED OSTEOMALACIA (TI0) SYNDROME

S. Jan de Beur, P D. Miller, T. J. Weber, M. Peacock,
K. L. Insogna, R. Kumar, D. Luca, T. Cimms, M. S.
Roberts, T. O. Carpenter

0oC7

TEMPORAL TRENDS AND FACTORS ASSOCIATED

WITH BISPHOSPHONATE DISCONTINUATION AND
RESTART

G. Adami, A. Jaleel, J. C. Curtis, E. Delzell, R. Chen

, H. Yun, S. Daigle, T. Arora, M. I. Danila, N. C. Wright,

S. M. Cadarette, A. S. Mudano, J. Foster, K. G. Saag

0C8

MACROBIOTIC DIETS, PLANT-BASED DIETS,
VEGETARIANISM, VEGANISM AND BONE HEALTH:
A SYSTEMATIC REVIEW AND META-ANALYSES

I Iguacel, L. A. Moreno

0C9

DISEASE PHENOTYPE AS A PREDICTOR OF
TREATMENT RESPONSE IN OSTEOARTHRITIS:
RESULTS FROM A PHASE Il CLINICAL TRIAL OF
THE FIRST-IN-CLASS IMIDAZOLINE-2 RECEPTOR
LIGAND CR4056

L. C. Rovati, N. Brambilla, T. Blicharski, J. Connell,
C. Vi- talini, A. Bonazzi, G. Giacovelli, F. Girolami, M.
D’Amato

0C10

THE NOVEL, INTRA-ARTICULAR CLK/DYRK1A
INHIBITOR LORECIVIVINT (SM04690), A WNT
PATHWAY MODULATOR, IMPROVED RESPONDER
OUTCOMES IN SUBJECTS WITH KNEE
OSTEOARTHRITIS: A POST HOC ANALYSIS FROM
A PHASE 2B TRIAL

J. Tambiah, S. Kennedy, C. Swearingen, Y. Yazici

~ VIRTUAL WORLD CONGRESS ON
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LIVE PROGRAMME — RECORDED SESSIONS -

OC11

EFFICACY AND SAFETY OF AN INTRA-ARTICULAR

INJECTION OF JTA-004, A NOVEL ENHANCED
PROTEIN SOLUTION, IN KNEE OSTEOARTHRITIS
PAIN: A RANDOMISED, DOUBLE-BLIND
CONTROLLED PHASE II/1ll STUDY

M. Bettonville, M. Léon, J. Margaux, D. Urbin-
Choffray, E. Theunissen, T. Besse-Hammer,

Y. Fortems, S. Verlin- den, O. Godeaux, A.-S.
Delmarcelle, J.-F. Kaux

0C12

CONFIRMED AND SEVERE SARCOPENIA BY
EWGSOP2 PREDICT 10-YEAR FRACTURE RISK
INDEPENDENT OF FRAX, FALLS AND BMD IN THE
OSTEOPOROTIC FRACTURES IN MEN (MROS)
STUDY: A META-ANALYSIS

N. C. W. Harvey, E. Orwoll, T. Kwok, M. K. Karlsson,
B. E. Rosengren, E. Ribom, J. Cauley, P. M. Cawthon,
K. Ensrud, E. Liu, A. Cruz-Jentoft, C. Cooper, J. A.
Kanis, M. Lorentzon, C. Ohlsson, D. Mellstréom, H.
Johansson, E. McCloskey

0C13

MUSCLE DENSITY, BUT NOT SIZE, CORRELATES
WELL WITH MUSCLE PERFORMANCE

L. Wang, Y. Yin, G. Guglielmi, X. Cheng, G. M. Blake,
K. Engelke

OC14

THE MULTIDIMENSIONAL PROGNOSTIC INDEX
PREDICTS FALLS IN OLDER PEOPLE: AN 8-YEAR
LONGITUDINAL COHORT STUDY OF THE
OSTEOARTHRITIS INITIATIVE

N. Veronese, G. Siri, A. Cella, S. Maggi, E. Zigoura,
M. Puntoni, L. Smith, C. Musacchio, A. Barone, C.
Sabba, F. Vallone, A. Pilotto

0C15

5-YEAR ADVERSE OUTCOMES OF SARCOPENIA
DIAGNOSED ACCORDING TO SIX DIFFERENT
DEFINITIONS

L. Lengelé, C. Beaudart, M. Locquet, J.-Y. Reginster,

O. Bruyére

0C16

LEVEL AND CHANGE IN SARCOPENIA
COMPONENTS PREDICT ADVERSE HEALTH
OUTCOMES: FINDINGS FROM THE HEALTH,
AGING AND BODY COMPOSITION STUDY

L. D. Westbury, H. E. Syddall, N. R. Fuggle, E. M. Den
nison, J. A. Cauley, E. J. Shiroma, R. A. Fielding, A. B.
Newman, C. Cooper

0oC17

RELATIONSHIP BETWEEN OBESITY AND RISK
OF MAJOR OSTEOPOROTIC FRACTURE IN
POSTMENOPAUSAL WOMEN: TAKING FRAILTY
INTO CONSIDERATION

G. Li Z Li, L. Thabane, J. Adachi

0OC18

IDENTIFICATION OF THE MOST IMPORTANT
FEATURES OF KNEE OSTEOARTHRITIS
PROGRESSORS USING MACHINE LEARNING
METHODS

A. Jamshidi, M. Leclercqg, A. Labbe, J.-P. Pelletier, F.
Abram, A. Droit, J. Martel-Pelletier

0C19

RESVERATROL BENEFITS BONE HEALTH IN
POSTMENOPAUSAL WOMEN - OUTCOMES OF
THE TWO-YEAR RESHAW TRIAL

R. Wong, J. J. Thaung Zaw, C. Xian, P Howe

0C20

GEOGRAPHICAL ASSESSMENT OF BONE
MINERAL DENSITY WITH RELUGOLIX
COMBINATION THERAPY: RESULTS FROM THE
PHASE 3 LIBERTY PROGRAM

M. McClung, A. Al-Hendy, R. Venturella, J. Li,

L. Mckain, R. Wagman

0C21

VITAMIN D SUPPLEMENTATION IN PREGNANCY
RESULTS IN GREATER OFFSPRING BONE MASS
AT 4 YEARS: FINDINGS FROM THE MAVIDOS
TRIAL

E. M. Curtis, R. J. Moon, S. D’Angelo, S. R. Crozier,
N. J. Bishop, S. Gopal-Kothandapani, S. Kennedy,
A. T. Papa- georghiou, R. Fraser, S. V. Gandhi, I.
Schoenmakers, A. Prentice, H. M. Inskip, K. M.
Godfrey, M. K. Javaid, R. Eastell, C. Cooper, N. C.
Harvey
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LIVE PROGRAMME — RECORDED SESSIONS -

0C22

SUPERIOR EFFICACY OF CALCIFEDIOL SOFT
GELATIN CAPSULES VS CHOLECALCIFEROL FOR
THE MANAGEMENT OF VITAMIN D DEFICIENCY IN
POSTMENOPAUSAL WOMEN: A TREATMENT TO
BE CONSIDERED IN THERAPEUTIC GUIDELINES

M. L. Brandi, J. L. Pérez-Castrillon, A. Duefias-Laita,
G. Hernandez-Herrero, N. Fernandez-Hernando, L.
Elgezabal

0C23

PERIOSTEAL EXPANSION DOES NOT
COMPENSATE LOSS OF BONE STRENGTH
CAUSED BY ENDOSTEAL RESORPTION WITH
AGING: A LONGITUDINAL HR-PQCT STUDY WITH
3D-REGISTRATION FROM THE GERICO COHORT
E. Biver, B. van Rietbergen, T. Chevalley, S. Ferrari

0C24

MEASURES OF MUSCLE ADIPOSITY, BUT NOT
MUSCLE CROSS-SECTIONAL AREA, PREDICT
FRACTURES INDEPENDENT OF FRAX, FALLS AND
BMD IN THE OSTEOPOROTIC FRACTURES IN MEN
(MROS) STUDY

N. C. W. Harvey, E. Orwoll, J. Cauley, T. Kwok, M. K.
Karlsson, B. E. Rosengren, E. Ribom, P. M. Cawthon,
K. Ensrud, E. Liu, K. Ward, C. Cooper, J. A. Kanis, M.
Lorentzon, C. Ohlsson, D. Mellstrém, H. Johansson,
E. McCloskey

0C25

A NEW PREDICTION TOOL BASED ON
ELECTRONIC MEDICAL RECORDS DATA TO
ASSESS IMMINENT HIP FRACTURE RISK IN
SECONDARY FRACTURE PREVENTION: A COHORT
ANALYSIS INCLUDING OVER 700,000 PATIENTS
FROM DENMARK, SPAIN AND THE UK

M. T. Pineda-Moncusi, S. Khalid, L. Elhussein,

C. Dyer-Smith, A. Moayyeri, M. Ernst, D. Martinez-
Laguna, X. Nogués, C. Reyes, E. Toth, F. Lebon, C.
Libanati, M. Javaid, C. Cooper, B. Abrahamsen, D.
Prieto-Alhambra

0C26

THE POTENTIAL FOR OPPORTUNISTIC
IDENTIFICATION OF VERTEBRAL FRACTURES IN
PATIENTS UNDERGOING A CT SCAN AS PART
OF DAILY CLINICAL PRACTICE: A DESCRIPTIVE
STUDY USING REGISTRY DATA

M. K. Skjgdt, J. Nicolaes, C. D. Smith, J. Banefelt,
F. Lebon, C. Libanati, K. R. Olsen, C. Cooper,
B. Abrahamsen

0C27

A CLINICAL TOOL FOR AUTOMATED PREDICTION
OF HIP AND MAJOR OSTEOPOROTIC AT

FIVE- AND ONE-YEARS FRACTURES USING
ELECTRONIC MEDICAL RECORDS DATA: THE EPIC
STUDY

D. Martinez-Laguna, C. Tebé, N. Pallarés,

C. Carbonell-Abella, C. Reyes, X. Nogués,

A. Diez-Perez, D. Prieto-Alhambra

0C28

HIGH RISK OF HIP FRACTURE AND HIP
FRACTURES SAVED IN THE SCOOP STUDY

E. McCloskey, N. Harvey, H. Johansson, C. Cooper, J.
Kanis & The Scoop Study Team

0C29

BONE MICROARCHITECTURE OR AREAL BONE
MINERAL DENSITY FOR DISCRIMINATION OF
VERTEBRAL DEFORMITY IN OLDER ADULTS: A
CROSS-SECTIONAL STUDY

C. Ma, F. Wu, F. Pan, L. Laslett, A. Shah, K. Squibb, R.
Zebaze, T. Winzenberg, G. Jones

0OC30

NO NEGATIVE ASSOCIATIONS, AND EVEN

SOME POSITIVE ONES, BETWEEN BONE MASS,
MICROSTRUCTURE AND STRENGTH, AND
DIETARY ACID LOAD IN A PROSPECTIVE COHORT
OF COMMUNITY-DWELLING WOMEN AND MEN
M. Papageorgiou, F. Merminod, T. Chevalley, B. Van
Rietbergen, S. Ferrari, R. Rizzoli, E. Biver

0OC31

FREQUENCY OF NORMAL DXA AND T-SCORE
OSTEOPOROSIS IN POSTMENOPAUSAL WOMEN
WITH FRACTURE: A REGISTRY-BASED COHORT
STUDY

N. Binkley, S. N. Morin, P. Martineau, L. M. Lix, D.
Hans, W. D. Leslie

~ VIRTUAL WORLD CONGRESS ON
(] O IOF-ESCEO CONGRESS OSTEOPOROSIS, OSTEOARTHRITIS
2020 AND MUSCULOSKELETAL DISEASES



LIVE PROGRAMME — RECORDED SESSIONS -

0C32

THE RISK OF HIP AND NON-VERTEBRAL
FRACTURES IN PARKINSON'S DISEASE: A
SYSTEMATIC REVIEW AND META-ANALYSIS
M. Schini, T. Vilaca, E. Poku, S. Harnan, A. Sutton,
I. E. Allen, S. Cummings, R. Eastell

0C33

MUSCLE DENSITY IS BETTER THAN BONE
DENSITY IN THE DISCRIMINATION OF INCIDENT
HIP FRACTURE: A PROPENSITY SCORE
MATCHING STUDY

L. Wang, Y. Yin, G. B. Blake, X. Cheng, K. Engelke

0C34

EFFICACY OF SYMPTOMATIC TREATMENTS FOR
KNEE OA: A SYSTEMATIC REVIEW AND NETWORK
META-ANALYSIS WITH A 6-MONTH TIME-
HORIZON

C. Beaudart, L. Lengelé, A. Geerinck, V. Leclercq,
D.Sanchez Rodriguez, O. Bruyéere, J.-Y. Reginster

0OC35

OSTEOGENESIS IMPERFECTA: FRACTURE
CHARACTERISTICS DURING PREGNANCY AND
POST-PARTUM

E. Koumakis, A. Dellal, M. Debernardi, B. Cortet,
F. Debiais, R. M. Javier, T. Thomas, N. Mehsen,
M. Cohen-Solal, E. Fontanges, M. Laroche,

C. Marcelli, K. Briot, C. Roux, C. Cormier

0C36

TREATMENT INITIATION RATE POST HIP
FRACTURE AS A KEY INDICATOR IN AN
ORTHOPAEDIC FRACTURE LIAISON SERVICE.
J. Delisle, B. Benoit, G. Y. Laflamme, S. Leduc,
H. Ngyuen, P. Ranger, J. Fernandes

0C37

PHYSICAL PERFORMANCE TRAJECTORIES AND
MORTALITY AMONG NURSING HOME RESIDENTS:
THE RESULTS OF THE SENIOR COHORT

A. Charles, J. Detilleux, F. Buckinx, J.-Y. Reginster,

B. Gruslin, O. Bruyére

0C38

LIFESTYLE, ANTHROPOMETRY, AND BONE
HEALTH ACROSS THREE GENERATIONS OF THE
HERTFORDSHIRE COHORT STUDY

S. Carter. C. Parsons, M. O’Breasail, K. Ward, C.
Cooper, N. Harvey, E. Dennison, M. Clynes

0C39

THE DIFFERENT DIAGNOSIS CRITERIA OF

THE EWGSOP2 DEFINITION AND LONG-TERM
CLINICAL OUTCOMES

C. Beaudart, M. Locquet, L. Lengelé, J.-Y. Reginster,
O. Bruyere

0C40

COST-EFFECTIVENESS OF BINOSTO

(BUFFERED SOLUBLE ALENDRONATE 70 MG)
EFFERVESCENT TABLET FOR THE TREATMENT
OF POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS IN ITALY

M. Hiligsmann, S. Maggi, G. Onder, L. Galluzzo, J.-Y.
Reginster

Oral Presentations (OP)

OP1

LONG-TERM SAFETY IN ADULTS WITH X-LINKED
HYPOPHOSPHATEMIA (XLH) TREATED WITH
BUROSUMAB, A FULLY HUMAN MONOCLONAL
ANTIBODY AGAINST FGF23: FINAL RESULTS OF A
PHASE 3 TRIAL

M. L. Brandi, A. A. Portale, T. O. Carpenter, K.

Briot, E. A. Imel, P. Kamenicky, T. J. Weber, P
Pitukcheewanont, H. I. Cheong, S. Jan de Beur, Y.
Imanishi, N. Ito, R. Lachmann, H. Tanaka, F. Perwad,
L. Zhang, A. Skrinar, L. Rees, K. L. Insogna

oP2

DOES ENDOGENOUS INFLAMMATION EXPLAIN
ETHNIC VARIATION IN BONE MINERAL DENSITY?
RESULTS FROM THE SABRE COHORT STUDY

R. Durdin, C. Parsons, E. M. Dennison, S. Williams, T.
Tillin, N. Chaturvedi, C. Cooper, N. C. Harvey, K. Ward

OP3

AN INTERACTIVE BENEFITS AND BUDGET IMPACT
CALCULATOR TO ESTIMATE POTENTIAL EFFECTS
OF FRACTURE LIAISON SERVICES

R. Pinedo-Villanueva, A. Sami, S. Kolovos, E. Burn, M.
Fujita, P Halbout, C. Cooper, M. K. Javaid
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OP4

PHASE I/11l STUDY TO CONFIRM
BIOEQUIVALENCE AND SAFE SWITCHING
OF PROPOSED BIOSIMILAR DENOSUMAB IN
POSTMENOPAUSAL OSTEOPOROSIS

J.-J. Body, C. Nie, B. Vogg, R. Eastell

OP5

SARCOPENIA AND HEALTH-RELATED OUTCOMES:

AN UMBRELLA REVIEW OF OBSERVATIONAL
STUDIES

N. Veronese, J. Demurtas, P. Soysal, L. Smith, O.
Bruyere, J.-Y. Reginster, C. Beaudart, C. Cooper, M.
Mirko, S. Maggi

OP6

HORMONE THERAPY REDUCES THE RISK

OF FRACTURE REGARDLESS OF BASELINE
FRACTURE RISK - RESULTS FROM THE WOMEN'S
HEALTH INITIATIVE HORMONE THERAPY TRIALS
M. Lorentzon, H. Johansson, N. Harvey, E. Liu, C.
Crandall, E. McCloskey, J. Kanis

OoP7

DISABILITY-ADJUSTED LIFE YEARS RELATED TO
FRAGILITY FRACTURES

F.Borgstrém, N. V. Norton, L. Karlsson, G. Ortséter,
N. C. Harvey, E. V. McCloskey, J. A. Kanis

OoP8

INTEGRATED SAFETY SUMMARY OF THE NOVEL,
INTRA-ARTICULAR AGENT LORECIVIVINT (LOR;
SMO04690), A CLK/DYRK1A INHIBITOR THAT
MODULATES THE WNT PATHWAY, IN SUBJECTS
WITH KNEE OSTEOARTHRITIS

I. Simsek, C. Swearingen, S. Kennedy, J. Tambiah, C.
Damatarca, Y. Yazici, N. Lane, M. Hochberg

OP9

INTRA-ARTICULAR CORTICOSTEROID KNEE
INJECTION INDUCES A REDUCTION IN MENISCAL
THICKNESS WITH NO TREATMENT EFFECT ON
CARTILAGE VOLUME: A CASE-CONTROL STUDY
J.-P_Pelletier, J.-P. Raynauld, F. Abram, M. Dorais, P,
Paiement, J. Martel-Pelletier

OP10

ASSOCIATION BETWEEN SARC-F AND QUALITY
OF LIFE MEASURED WITH THE SARQOL®
QUESTIONNAIRE IN OLDER, COMMUNITY-
DWELLING SUBJECTS FROM THE SARCOPHAGE
COHORT

A. Geerinck, C. Beaudart, M. Locquet, J.-Y. Reginster,
O. Bruyere

OP11

FEASIBILITY, SAFETY AND EFFECTIVENESS

OF A 16-WEEK HOME-BASED HOPPING AND
JUMPING PILOT EXERCISE INTERVENTION IN
POST-MENOPAUSAL WOMEN WITH LOW BONE
MINERAL DENSITY

C.-A. Ng, L. B. McMillan, J. Mesinovic, L. Humbert, P,
R. Ebeling, D. Scott

OoP12

BONE DENSITOMETRY WORLDWIDE: A GLOBAL
SURVEY BY THE ISCD AND IOF

M. A. Clynes, L.D. Westbury, E. M. Dennison, J.

A. Kanis, M. K. Javaid, N. C. Harvey, M. Fujita, C.
Cooper, W. D. Leslie, C. R. Shuhart

OP13

EPIGENOME-WIDE ASSOCIATION STUDY
IDENTIFIES ASSOCIATION BETWEEN 5’ WNT5B
CPG DNA METHYLATION AND BONE MINERAL
DENSITY AT THE FEMORAL NECK IN OLDER UK
ADULTS

N. R. Fuggle, E. M. Dennison, C. G. Bell, C. Cooper

OP14

IDENTIFICATION OF FRAIL PATIENTS USING
FEMORAL RADIOFREQUENCY ECHOGRAPHIC
MULTI SPECTROMETRY (REMS)

G. Adami, G. Arioli, G. Bianchi, M. L. Brandi, C.
Caffarelli, L. Cianferotti, G. Girasole, S. Gonnelli, M.
Manfredini, M. Muratore, E. Quarta, L. Quarta, D.
Gatti
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OP15

FRACTURE RISK SCREENING USING FRAX

IS EFFECTIVE FOR SECONDARY FRACTURE
PREVENTION: A POST-HOC ANALYSIS OF THE
SCOOP TRIAL

C. Parsons, E. M. Curtis, L. Shepstone, J. A. Kanis,
E. Lenaghan, S. Clarke, R. Fordham, N. Gittoes, I.
Harvey, R. The Netherlands, N. M. Redmond, A.
Howe, T. Marshall, T. J. Peters, D. Torgerson, T. W.
O’Neil, E. McCloskey, N. C. Harvey, C. Cooper

OP16

EVALUATING QUALITY OF LIFE IN FRAILTY:
APPLICABILITY AND PSYCHOMETRIC
PROPERTIES OF THE SARQOL® QUESTIONNAIRE
A. Geerinck, M. Locquet, O. Bruyeére, J.-Y. Reginster,
C. Beaudart

OP17

HEALTH SERVICE USE AND RECOVERY

OF QUALITY OF LIFE 12-MONTHS POST-
FRACTURE: LATENT CLASS ANALYSES OF THE
INTERNATIONAL COST AND UTILITIES RELATED
TO OSTEOPOROTIC FRACTURES STUDY (ICUROS)
J. Talevski, K. Sanders, L. Busija, C. Connaughton,
A. Beauchamp, G. Duque, K. Lim, F. Borgstrom, J. A.
Kanis, S. Brennan-Olsen

OP18

COMPARATIVE FUNCTIONAL STATUS BETWEEN
CENTENARIES AND OLDER ADULTS WITH HIP
FRACTURE IN SPAIN: DATA FORM THE SPANISH
NATIONAL HIP FRACTURE REGISTRY (RNFC)

B. A. Cedeno-Veloz, M. Gonzalo Lazaro, C.
Bermejo Boixareu, A. Guijarro Valtuena, L. Navarro
Castellanos, P. Saez-Lopez, R. Queipo, C. Ojeda-
Thies, P. Gomez Campelo, J. I. Gonzalez Montalvo

OP19

SARCOPENIA ACCORDING TO EWGSOP2

IS ASSOCIATED WITH GLOBAL SAGITTAL
IMBALANCE OF THE SPINE IN OLDER ADULTS:
THE SAFE COHORT STUDY

M. Hars, A. Faundez, J. Fechtenbaum, K. Briot,
C. Roux, F. Herrmann, S. Ferrari, S. Genevay, S.
Boudabbous, A. Trombetti

0OP20

DEVELOPMENT OF A SHORT VERSION OF THE
SARCOPENIA QUALITY OF LIFE (SARQOL®)
QUESTIONNAIRE

A. Geerinck, O. Bruyére, M. Locquet, S. Gillain, C.
Monseur, J.-Y. Reginster, C. Beaudart

CNS Plenary Session (OCs)

OCs1

THE BELGIAN BONE CLUB 2020 GUIDELINES
FOR THE MANAGEMENT OF OSTEOPOROSIS IN
POSTMENOPAUSAL WOMEN

D. Sanchez-Rodriguez, P Bergmann, J.-J. Body, E.
Cavalier, E. Gielen, S. Goemaere, B. Lapauw, M. R.
Laurent, S. Rozenberg, G. Honvo, C. Beaudart, O.
Bruyére

OCs2

THE TRABECULAR BONE SCORE IS ASSOCIATED
WITH BONE MINERAL DENSITY, AND MARKERS
OF BONE TURNOVER IN NON-OBESE SUBJECTS:
THE BUSHEHR ELDERLY HEALTH (BEH) PROGRAM
S. Gharibzadeh, N. Fahimfar, M. Sanjari, G. Shafiee,
R. Heshmat, N. Mehrdad, F. Razi, P. Khashayar A.
Raiesei, I. Nabipour, B. Larijani, A. Ostovar

OCs3

FREQUENCY OF DEFICIENCY AND INSUFFICIENCY
OF VITAMIN D IN 547 PREGNANT BULGARIAN
WOMEN (SCREENING OF BULGARIAN SOCIETY OF
ENDOCRINOLOGY)

A.-M. Borissova, B. Cvetanova, L. Dakovska, E.
Mihailova, M. Vukov

OCs4

DISCONTINUATION OF DENOSUMAB RESULTS
IN RAPID INCREASE OF BONE RESORPTION AND
LOSS OF BONE MINERAL DENSITY GAIN

M. Cokolic , M. Krajnc

OCs5

CONSERVATIVE OR SURGICAL TREATMENT IN
QUALITY OF LIFE PERCEPTION OF PATIENTS
AFTER 3 YEARS OF VERTEBRAL OSTEOPOROTIC
FRACTURE

R. Coronado-Zarco, A. Olascoaga-Gomez de Leon
P R. Pina-Navarro
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OCsb6

PERFORMANCE OF THE “YUBI-WAKKA (FINGER-
RING)” TEST AS SELF-SCREENING METHOD FOR
SARCOPENIA USING THE SARCOPHAGE, BELGIAN
COHORT STUDY

C. Beaudart, M. Locquet, L. Lengelé, J.-Y. Reginster,
O. Bruyere

OCs7

CUSTOMIZED POSTURAL REBALANCING

IN OSTEOPENIC SUBJECTS WITH PAINFUL
DEVIATIONS OF THE SPINE: PRELIMINARY
FUNCTIONAL AND DENSITOMETRIC RESULTS
L. Cavalli, G. Malevolti, E. Martinelli, M. L. Brandi

OCs8

AN INTERACTIVE BENEFITS AND BUDGET IMPACT
CALCULATOR TO ESTIMATE POTENTIAL EFFECTS
OF FRACTURE LIAISON SERVICES

R. Pinedo-Villanueva, A. Sami, S. Kolovos, E. Burn, M.
Fujita, P Halbout, C. Cooper, M. K. Javaid

0OCs9

OVERLAP BETWEEN OSTEOSARCOPENIA AND

FRAILTY AND THEIR ASSOCIATION WITH POOR
HEALTH CONDITIONS: THE BUSHEHR ELDERLY
HEALTH (BEH) PROGRAM

G. Shafiee, R. Heshmat, A. Ostovar, N. Fahimfar, F.
Sharifi, S. Gharibzadeh, I. Nabipour, B. Larijani

OCs10

PHARMACOGENETICS OF RESPONSE

TO BISPHOSPHONATE TREATMENT IN
POSTMENOPAUSAL OSTEOPOROSIS

P_Marozik, V. Alekna, E. Rudenko, M. Tamulaitiene,
A. Rudenka, V. Samokhovec, K. Kobets

OCs11

HIP AREAL BMD BY DXA (ABMD) AND HIP
VOLUMETRIC BMD BY 3D MODELING OF HIP
DXA (VBMD) ARE HIGHLY CORRELATED IN BOTH
FRACTURE PREVALENT AND FRACTURE NON-
PREVALENT OSTEOPOROSIS PATIENTS

A. Mann, C. Kam, V. Singh, R. Winzenried, M.
Almohaya, D. Kendler

CSA Special Session

Committee of Scientific Advisors Special
Session: Technology, comorbidity and
rehabilitation in bone health- highlights
from the IOF Committee of Scientific
Advisors 2020

Chairperson: Nicholas Harvey, Serge Ferrari

* Novel technologies for the non-invasive
evaluation of femoral strength in fracture risk
assessment - Mary Bouxsein

- Optimisation of bone health in chronic kidney
disease: EUROD-IOF consensus statement - Kassim
Javaid

« Maximising function through post-fracture
rehabilitation - Olivier Bruyére

Non-Sponsored
Symposium (NSS)

Transgender therapy and relationship with

bone disorders

Chairperson: Bruno Muzzi Camargos

« Guidelines for hormonal therapy on transgender
patients - Ariana Sierra Osorio

« From man to woman and from woman to man:
Does it matter? - Andres Coy

« Densitometric acquisition, analysis and
reporting - Bruno Muzzi Camargos

« Recommendations to maintain bone health on
transgender patients - Adriana Medina Orjuella

Vitamin D deficiency and rheumatic

diseases

Chairperson: Panagiotis Athanassiou

- Vitamin D deficiency and autoimmunity - Ifigenia
Kostoglou-Athanassiou

- Vitamin D deficiency and rheumatoid

arthritis - Yannis Dionyssiotis

- Vitamin D deficiency and systemic lupus
erythematosus - Panagiotis Athanassiou

« Vitamin D receptor polymorphisms and
autoimmune diseases - Lambros Athanassiou
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Global Impact of Bone Health TeleECHO:
The Prototype for Technology Enabled
Collaborative Learning for Skeletal

Healthcare

Chairperson: E. Michael Lewiecki

* Introduction and Background of Bone Health
TeleECHO - E. Michael Lewiecki

* National University of Ireland Galway Bone Health
TeleECHO - John J. Carey

 Bone Health TeleECHO Moscow - Zhanna Belaya

* Rare Bone Disease TeleECHO - Kassim Javaid

* Panel discussion with all faculty

Artificial Intelligence (Al) in
Musculoskeletal Imaging — A Paradigm

Shift ‘ante portas'?

Chairperson: Hans Peter Dimai

« Al in various modalities of musculoskeletal
imaging (radiography, DXA, CT, MRT) - Ronald M.
Summers

* Knee osteoarthritis assessment by Al increases
physicians’ agreement rate and accuracy - Stefan
Nehrer

* Questions and Answers

Managing fracture risk in primary care:

roles and requirements

Chairperson: Z. Paskins

* Current challenges for primary care osteoporosis
management - Z. Paskins

» What osteoporosis care looks like in current UK
general practice - Elizabeth Cottrell

* Primary care and the management of special
groups at risk of fracture - Elizabeth Cottrell

« How primary care osteoporosis management can
be improved - John Edwards

« Summing up: Challenges and opportunities for
better integration of primary and secondary care - Z.
Paskins

* Close - Z. Paskins

Nationwide identification of vertebral
fraqgility fractures: Collaborating with
Radiology

Chairperson: Bo Abrahamsen

« Collaboration for better patient outcomes in
vertebral fracture - Jill Griffin

« National audit on the reporting of incidentally
found vertebral fractures in routine radiology
practice - Nadia Mahmood

« Evaluation of the identification of vertebral
fractures within fracture liaison services- looking to
the future - Kassim Javaid

« Evaluating the demand on fracture liaison
services with effective identification of vertebral
fractures - Helen Glenn

Winning the political case for change -
launch of a policy toolkit for osteoporosis

and fragility fractures

Chairperson: Ed Harding

« Welcome and introduction to the project - Ed
Harding

« Critical challenges in osteoporosis and fragility
fracture care - Cyrus Cooper

« Policy actions needed to improve prevention and
care of osteoporosis and fragility fractures - John
Bowis

* Next steps for the network - Ed Harding

* Discussion and wrap-up - Ed Harding

Targeting bone and muscle:
Novel therapeutic approaches to

osteosarcopenia

Chairperson: Serge Ferrari

* RANKL inhibition improves muscle strength and
insulin sensitivity and restores bone mass from
mice to humans - Nicolas Bonnet

« 0ld and new roles of amino acids and amino
butyric acids in musculoskeletal diseases - Marco
Brotto

* Fat as a therapeutic target in

osteosarcopenia - Gustavo Duque

Joint Symposium of the IOF Skeletal Rare
Diseases Working Group (SRD-WG) and
the a European Reference Network on Rare

Bone Diseases (ERN-BOND)

Chairperson: Maria Luisa Brandi

« Diversity on the pathophysiology of increased bone
fragility in rare bone diseases - Naveen Hamdy

* Quality of bone in Osteogenesis Imperfecta
patients - Luca Sangiorgi
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The importance of explanations: improving
communication about osteoporosis
and osteoarthritis to support uptake of

evidence-based treatments

Chairperson: John Edwards

* Evidence-care gap in osteoporosis and
osteoarthritis - John Edwards

» What do we already know about how to frame
explanations? - Z. Paskins

« Targeting communication in the clinician-
patient consultation to improve uptake of fracture
prevention treatments: early findings from the iFraP
study - Z. Paskins

» What patients with osteoarthritis want and
need to know to support them to undertake self-
management: early findings from the PEP-OA
study - Elizabeth Cottrell

* Lessons for clinical practice and research - John
Edwards

* Close - John Edwards

CTF getting to gold framework

Chairperson: Kassim Javaid

* Presentation of the Getting to Gold programme
framework and milestones - Kassim Javaid

* Evaluation of the mentorship programme - Monica
Calo

* Evaluation of the mentorship programme- mentees
perspective - Andrea Olascoaga

* Next steps for Getting to Gold - Kassim Javaid

Stronger Together: Innovative Collaborative
Initiatives to Improve Osteoporosis

Care The Asia Pacific Consortium on
Osteoporosis and the Asia Pacific Fragility

Fracture Alliance

Chairperson: John A. Kanis

* The Burden of Osteoporosis and Fragility Fractures
in Asia Pacific - Joon-Kiong Lee

« Asia Pacific Consortium on Osteoporosis:
Development of The Framework - Manju Chandran

* Asia Pacific Fragility Fracture Alliance: Working
group outputs - Derrick Chan

* Q&A Session

Inter-relation between bone, muscle,
strength and fat in older adults: influence

of nutrition and exercise

Chairperson: Myléne Aubertin-Leheudre

« Influence of initial protein intake on bone

density and architecture in dynapenic-obese older
adults - Fanny Buckinx

* Preserving Body & muscle composition in Obese-
Osteopenic Older Women: High-Intensity Interval
Training a potential intervention? - Myléne Aubertin-
Leheudre

* Physical performance in obese-osteopenic elderly
women: high-intensity interval training more efficient
than continuous aerobic training? - Bertrand Fougére

Bone Health in Patients with Chronic

Kidney Disease

Chairperson: Matthew Abramowitz

* Bone disorders, mineral metabolism, and vascular
calcification in chronic kidney disease - Wei Chen

« Bone disease, muscle dysfunction, and sarcopenia
in chronic kidney disease - Matthew Abramowitz

Patient-reported outcomes in sarcopenia
Chairperson: Yves Rolland, Olivier Bruyére

« Welcome and introduction - Olivier Bruyére

« Quality of life in sarcopenia : an update - Charlotte
Beaudart

« Overview of generic and specific Patient Reported
Outcome Measures (PROMs) in sarcopenia - Anton
Geerinck

e Conclusion - Yves Rolland

* Questions

DENOSUMAB discontinuation: Trends,

challenges, ups-and-downs

Chairperson: Bruno Muzzi Camargos

« Vertebral Fracture Following D-Mab
Discontinuation: Supporting Data - Oscar Rosero Olarte
« Pathophysiology Of The Osteoclastic “Flare” After
Discontinuation Adriana - Medina Orjuella

* Biochemichal And Imaging Assessment: Ups And
Downs - Bruno Muzzi Camargos

* Bone Loss After D-Mab Discontinuation In 150
Patients - Maria Belen Zanchetta

« D-Mab Patient Management In The Clinical Setting:
Stepping On The Right Foot - Luis Fernando Vidal Neira
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When a DXA is indicated, a VFA is also

recommended

Chairperson: Willem Lems, Kristina Akesson

« Introduction - Willem Lems

« Clinical relevance of vertebral fractures - Julien
Paccou

* Radiological diagnosis of vertebral fractures with
VFA - Jean Zhang

« Advantages and limitations of VFA - Manju Chandran
« Discussion - Kristina Akesson

Fragility fractures in Sub-Saharan Africa:

Time to break the myth!

Chairperson: Kate Ward

« Chairs introduction and setting the scene - Kate
Ward

- Trends in fracture incidence in high-income
countries - Bo Abrahamsen

* Breaking the myth in Sub-Saharan Africa — what do
we know about fragility fracture? - Kate Ward

* Panel discussion

» Summary and wrap-up - Kate Ward

Female Bone Health: a gynecological

approach on women'’s special conditions
Chairperson: Adriana Orcesi Pedro

* Opening - Adriana Orcesi Pedro

* Update on management of low bone mass in
young women - Adriana Orcesi Pedro

» Bone mass and fracture risk during pregnancy and
lactation - BenHur Albergaria

* Evaluation and management of osteopenia and
osteoporosis in breast and gynecological cancer
survivors - Marcelo Luis Steiner

* Question & Answers with audience

Sarcopenic obesity

Chairperson: Ifigenia Kostoglou-Athanassiou

« Sarcopenia. Diagnosis and evaluation - Panagiotis
Athanassiou

- Sarcopenia and nutrition - Lambros Athanassiou

« Sarcopenic obesity. Definition and
pathophysiology - Ifigenia Kostoglou-Athanassiou

« Sarcopenic obesity. Management - Yannis
Dionyssiottis

* Discussion

The Brussels study on the early predictors
of frailty (BUTTERFLY) - part 1: Defining
Frailty

Chairperson: Dominique Verté

* Introduction - Ivan Bautmans

« Towards a uniform language of Frailty - Roberta
Vella-Azzopardi

« Fatigue in the frailty constructs - Veerle Knoop

« The disability paradox in the frailty

constructs - Axelle Costenoble

 Measures of cognition in the frailty

constructs - Ellen Gorus

* Discussion

The Brussels study on the early predictors
of frailty (BUTTERFLY) - part 2: First
results from the BUTTERFLY study

Chairperson: Dominique Verté

e Introduction - Ivan Bautmans

« General profile of the Butterfly participants - Aziz
Debain

« Validated equations for estimating body
composition in the oldest old - Jona Van den Broeck

« Immunosenescence signatures in pre-frailty - Rose
Njemini

* Discussion

Clinical diagnostics of chronic and acute

pain. Multimodal approach

Chairperson: Olga Kurushina

« Acute and chronic pain: The difference between
diagnostic approaches - Olga Kurushina

e Pain and biomechanics - Alexander Barulin

« Features of clinical diagnosis of cervicogenic
headache - Anna Drushlyakova

* Diagnosis of temporomandibular disorders in
patients with chronic facial pain - Bogdan Kalinchenko
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LIVE PROGRAMME — RECORDED SESSIONS -

Awareness, Risk factors and Early
Detection of Osteoporosis in Turkish

Postmenopausal Female Patients
Chairperson: Pinar Borman, Vesile Sepici

 The Awareness and Knowledge of Osteoporosis
and Risk factors in a group Turkish Geriatric
Patients - Belgin Karaoglan

 The Knowledge about Osteoporosis in a Group
of Turkish Females: Relationship with Quantitative
Ultrasonographic Scores - Pinar Borman

« Laboratory overview of bone turnover

markers - Aylin Sepici Dincel

* Risk Factors of osteoporosis and osteoporotic
fractures - Vesile Sepici

Controversies regarding the management

of gout and asymptomatic hyperuricemia
Chairperson: Razvan Adrian lonescu

« Uric acid - Friend or foe? - Mihai Bojinca

» Asymptomatic hyperuricemia - The hidden realm
(Imaging clue) - Florentin Ananu Vreju

* Bone mineral density in hyperuricemia and gout -
Collateral damage? - Claudiu Avram

 Gout treatment - As easy as it seems? - Razvan
Adrian lonescu

The microcirculation abnormalities in

osteoporosis and osteoarthritis

Chairperson: Sekib Sokolovic, Alena Rudenko

« Introduction - Sekib Sokolovic

» Angiogenesis and Bone - Gerold Holzer

» Vascular pathology and Osteoarthritis, Imaging of
Microcirculation - Juan Jose Scali

* The Microcirculation abnormalities in Osteoporosis
and Osteoarthritis - Sekib Sokolovic

« Discusion and Closing remarks

Non-pharmacological approaches in the

management of osteoporosis

Chairperson: Yesim Gokce Kutsal

« How to modify life-style? - Yesim Gokce Kutsal

* The role of exercises: What type of exercise
when? - Jale Meray

* Are orthoses and physical modalities effective for
osteoporosis and/or osteoporotic fractures? - Ayse
A. Kucukdeveci

 Case presentations - Yesim Kirazli

Relevance of body composition in chronic

diseases

Chairperson: Mislav Radi¢

« Association of body composition with disease
activity in rheumatoid arthritis - Mislav Radic¢

* Relationship of body composition with
0steoporosis - Tonko Vlak

« Impact of disability on body composition in
multiple sclerosis - Ozren Polasek

Osteosarcopenia school

Chairperson: Mark Lissens, Yannis Dionyssiotis

« Osteosarcopenia - Ifigenia Kostoglou-Athanassiou
 Neurogenic osteoporosis due to sarcopenia in post
poliomyelitis patients - Mark Lissens

« Osteosarcopenia school - Yannis Dionyssiotis

* Discussion

Educational Lectures (EL)

EL1
Behavioral strategies for the busy clinician
Daniel Pinto

EL2

Vascular calcification and bone fragility: Links
beyond the ageing

Jorge Cannata Andia

ESPRM-ESCEO-IOF
Symposium

ESPRM-ESCEO-IOF Joint Session -
Fibromyalgia : An evidence-based

approach for diagnosis and management
Chairperson: Fitnat DINCER

* Update in Diagnosis of Fibromyalgia on the basis
of Evidence Based Medicine - Andreas WINKELMAN
* Update in Pharmacological Management of
Fibromyalgia on the Basis of Evidence Based
Medicine - Fitnat DINCER

* Update in Non-Pharmacological Management

of Fibromyalgia on the Basis of Evidence Based
Medicine - Raquel VALERO, Susana MUNOZ
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LIVE PROGRAMME — RECORDED SESSIONS -

ESCEO-WHO Collaborating
Center Symposium

Gut microbiota (GMB) and osteoarthritis
(OA) management: outcomes of an ESCEO
experts consensus meeting organized
under the auspices of the World Health
Organization Collaborating Center for
Public Health Aspects of Musculoskeletal

Health and Ageing.

Chairperson: Sansin TUZUN

* Introduction - René RIZZOLI

* Role of gut microbiota in non-communicable
disease and osteoarthritis management - René
RizzoLI

 Gut microbiota and inflammation - Claudio
FRANCESCHI

* Discussion - René RIZZOLI

Algorithm for the use of biochemical
markers of bone turnover in the
diagnosis and follow-up of treatment for
osteoporosis: outcomes of an ESCEO
experts consensus meeting organized
under the auspices of the World Health
Organization Collaborating Center for
Public Health Aspects of Musculoskeletal

Health and Ageing

Chairperson: Adolfo DIEZ-PEREZ

« Introduction - John A. KANIS

« Clinical application of bone turnover markers in
post-menopausal osteoporosis - Mattias LORENTZON
» Algorithm for the assessment of anti-osteoporosis
treatments by bone turnover markers - Eugene
MCCLOSKEY

 Discussion - Eugene MCCLOSKEY

EUGMS-ESCEO-IOF
Symposium

EUGMS-ESCEO-IOF Joint Session “Avoiding
medication related harm when treating

osteoarticular disease in older people”
Chairperson: Finbarr MARTIN

* Introduction: Medication related harm - Finbarr
MARTIN

* Drugs that may harm your older patients:
potentially inappropriate prescribing - Mirko PETROVIC
« Potential problems in the use of drugs for

osteoarticular conditions in old age - Antonio
CHERUBINI

ESCEO Symposium

Impact of whole dairy matrix on
musculoskeletal health and aging.
Outcomes of a workshop organized under
the auspices of the European Society

for Clinical and Economic Aspects

of Osteoporosis, Osteoarthritis and

Musculoskeletal Diseases (ESCEO).
Chairperson: Arne ASTRUP

« The concept of food matrix compared to single
nutrients - lan GIVENS

« Importance of dairy matrix for skeletal

health - Sandra IULIANO

* Discussion - Arne ASTRUP

ESCEO-IOF Symposia

Alternative treatments for osteoarthritis:
stem cells, platelet-rich plasma,
autologous chondrocyte transplantation,
.... outcomes of an experts consensus
meeting organized under the auspices

of the European Society for Clinical and
Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal
Diseases (ESCEO) and under the auspices
of the International Osteoporosis

Foundation (IOF).

Chairperson: Willem LEMS, Andrew PRICE

« Introduction and scope of the problem - Emmanuel
MAHEU

* Role of surgical regenerative therapies in the
management of knee osteoarthritis - Willem LEMS

* Role of “alternative” treatments of knee
osteoarthritis - Nicholas R. FUGGLE

* Discussion - Andrew PRICE
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Is there a role for MHT in the management
of post-menopausal osteoporosis?
Outcomes of an experts consensus
meeting organized under the auspices

of the European Society for Clinical and
Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal
Diseases (ESCEO) and under the auspices
of the International Osteoporosis

Foundation (IOF).

Chairperson: Maria Luisa BRANDI, Tim HILLARD

» Welcome and scope of the problem - Antonio CANO
« Effects of MHT on bone: What, when, how? - Andrea
GENAZZANI

* Risk/benefit ratio of MHT before and after 60
years - Serge ROZENBERG

« Conclusions - Antonio CANO

Radiofrequency Echographic Multi-
Spectrometry for the in-Vivo Assessment
of Bone Strength: State of the Art:
outcomes of an experts consensus
meeting organized under the auspices

of the European Society for Clinical and
Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal
Diseases (ESCEO) and under the auspices
of the International Osteoporosis
Foundation (IOF).

Chairperson: Maria Luisa BRANDI, Adolfo DIEZ-PEREZ

* Introduction - Hans Peter DIMAI

* Current role of bone strength in the assessment of
fracture risk - Thierry THOMAS

* Radiofrequency echographic multi-spectrometry:
Basic principles and clinical validation - Maria Luisa
BRANDI

Assessment of cardio-vascular safety

of anti-osteoporosis medications.
Outcomes of an experts consensus
meeting organized under the auspices

of the European Society for Clinical and
Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal
Diseases (ESCEO) and under the auspices
of the International Osteoporosis
Foundation (IOF).

Chairperson: Adolfo DIEZ-PEREZ, Nicholas R. FUGGLE
 Welcome and scope of the problem - Adolfo DIEZ-
PEREZ

« Assessment of cardio-vascular safety of Calcium
and Vitamin D - Nicholas HARVEY

« Assessment of cardio-vascular safety of
menopausal hormonal therapy and SERMs - Santiago
PALACIOS

« Assessment of cardio-vascular safety of peptides
and monoclonal antibodies used as a treatment for
0steoporosis - René RIZZOLI

« Conclusion - Nicholas R. FUGGLE
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SPONSORED SATELLITE SYMPOSIA - FRIDAY AUGUST 21 -

CEST (Central European summer time)
09.30-10.30

GEDEON RICHTER SATELLITE
BREAKFAST SYMPOSIUM: ONE
GIANT LEAP FOR MANKIND

Chairperson: Enrique Casado
- Future Space Missions Marc Torras Ribell

- Future Osteoporosis Guidelines Mattias
Lorentzon

13.00- 14.30

UCB SATELLITE LUNCH SYMPOSIUM:

BUILDING A STRONGER FUTURE FOR
POSTMENOPAUSAL WOMEN WITH
SEVERE OSTEOPOROSIS

Chairpersons: Josep Blanch Rubid, Serge Ferrari

- Welcome and

introduction Serge Ferrari, Josep Blanch Rubi6
- Challenges of reducing fracture

risk for patients with severe
0steoporosis Bo Abrahamsen

- A new treatment option for patients
with severe osteoporosis at high risk of
fracture Bente Langdahl

- Individualising the treatment approach
for patients with severe osteoporosis:
Evaluating the balance of benefits and
risks Gaetano De Ferrari, Eugene McCloskey

- Discussion All

- Conclusion and closing

remarks Serge Ferrari, Josep Blanch Rubié

13.00- 14.30

MYLAN SATELLITE LUNCH
SYMPOSIUM: PATIENT-CENTERED
CARE FOR OA: PATIENTS' VALUES
AS A COMPASS FOR CLINICAL
DECISION

Chairpersons: Jean-Yves Reginster, Stefania Maggi

- Welcome and Introduction Jean-Yves Reginster
- Improving osteoarthritis care: the value of
patients’ preference research Mickaél Hiligsmann

- Drugs safety in the treatment of
osteoarthritis: a critical appraisal Stefania Maggi
- What makes a difference between
SYSADOAS Jean-Yves Reginster

- Discussion

- Conclusion

18.15-19.45

KYOWA KIRIN SATELLITE
SYMPOSIUM: COULD YOUR
OSTEOPOROSIS PATIENT BE HIDING
ANOTHER BONE DISORDER?

Chairperson: Maria Luisa Brandi

- Osteoporosis or osteomalacia? — A
differential diagnosis Roland D. Chapurlat

- Osteomalacia and bone quality Ralf Oheim
- A missing link: Understanding X-linked
hypophosphatemia and FGF23-mediated
osteomalacia Maria Luisa Brandi

18.15-19.45

TRB CHEMEDICA SATELLITE
SYMPOSIUM: CA-CHITOSAN:

AN INNOVATIVE SINGLE-SHOT
IMPLANT FOR THE SYMPTOMATIC
TREATMENT OF KNEE
OSTEOARTHRITIS

Chairpersons: Jean-Yves Reginster, Jacques Bentin

- Introduction Jacques Bentin

- CA-chitosan: origin, properties and
preclinical activity Laurence Hermitte

- Clinical efficacy of intra-articular CA-
chitosan in knee osteoarthritis Pieter Emans
- Questions and Answers Pieter Emans

- Closing words Jacques Bentin
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SPONSORED SATELLITE SYMPOSIA — SATURDAY AUGUST 22

CEST (Central European summer time)

12.45-14.15

AMGEN SATELLITE LUNCH
SYMPOSIUM: A CHRONIC DISEASE:
GOING BEYOND TODAY WITH
OSTEOPOROSIS

Chairpersons: Adolfo Diez-Perez, Serge Ferrari

- Welcome and

Introduction Serge Ferrari, Adolfo Diez Perez

- Fractured patients — latest data from EU
registries Cristina OjedaThies

- Deep diving into sequential therapy: focus
on medical society guidelines Eugene McCloskey
- What role does denosumab play in long-term
therapy of osteoporosis? Serge Ferrari

- Panel discussion and

summary Serge Ferrari, Adolfo Diez Perez

16.45-18.15

ALEXION SATELLITE SYMPOSIUM:

A NEEDLE IN A HAYSTACK:
RECOGNISING AND MANAGING
ADULTS WITH HYPOPHOSPHATASIA
AMONG OTHER MORE COMMON
BONE DISEASES

Chairperson: Maria Luisa Brandi

- Welcome and Introduction Maria Luisa Brandi

- What happens if we don't find the

needle: understanding the burden of
disease and misdiagnosis in adults with
HPP Maria Luisa Brandi

- Find the needle in the haystack: differential
diagnosis of HPP in the setting of adult
0Steoporosis Richard Eastell

- After the needle: managing adult patients
with HPP Lothar Seefried

- Panel discussion and Questions & Answers
session All
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SL1

ESCEO-IOF ALGORITHM FOR THE MANAGEMENT
OF PATIENTS AT LOW/HIGH/VERY HIGH RISK OF
FRACTURE

J. A. Kanis'? N. C. Harvey®# E. V. McCloskeys, O. Bruyere®,
N. Veronese’, M. Lorentzon8, C. Cooper3®'°, R. Rizzoli",
G. Adib™, N. Al-Daghri®3, C. Campusano', M. Chandran’’,
B. Dawson-Hughes'®, M. K. Javaid®, F. Jiwa'?, H. Johans-
son'?, J. K. Lee'8 E. Liu? O. D. Messina®®, 0. Mkinsi?°,

D. Pinto?, D. Prieto-Alhambra®, K. Saag??, W. Xia%, L.
Zakraoui?*, J.-Y. Reginster'32526

'Centre for Metabolic Bone Diseases, University of Sheffield Med-
ical School, Sheffield, United Kingdom, 2Mary McKillop Health
Institute, Australian Catholic University, Melbourne, Australia,
SMRC Lifecourse Epidemiology Unit, University of Southampton,
Southampton, United Kingdom, “NIHR Southampton Biomedical
Research Centre, University of Southampton and University Hos-
pital Southampton NHS Foundation Trust, Southampton, United
Kingdom, *Department of Oncology & Metabolism, University

of Sheffield, Sheffield, United Kingdom, ®Public Health, Epidemi-
ology & Health Economics, University of Liége, Liége, Belgium,
’National Research Council, Neuroscience Institute, Aging
Branch, Padova, Italy, 8Geriatric Medicine, Sahlgrenska University
Hospital, MdIndal, Sweden, °Nuffield Department of Orthopae-
dics, Rheumatology and Musculoskeletal Sciences, University of
Oxford, Oxford, United Kingdom, "’Institute of Musculoskeletal
Sciences, University of Oxford, Oxford, United Kingdom, "'Divi-
sion of Bone Diseases, Geneva University Hospitals and Faculty
of Medicine, Geneva, Switzerland, '2Osteoporosis Center, Italien
Hospital, Damascus-Syria, Damascus, Syria, '*Chair for Biomark-
ers of Chronic Diseases, Biochemistry Department, College of
Science, King Saud University, Riyadh, Saudi Arabia, Clinica
universidad de los andes, Santiago, Chile, *Osteoporosis and
Bone Metabolism Unit, Singapore General Hospital, Singapore,
Singapore, *Jean Mayer USDA Human Nutrition Research Center
on Aging at Tufts University, Boston, United States, "Osteoporo-
sis Canada, Toronto, Canada, '®Beacon Hospital, Petaling Jaya,
Malaysia, "Rheumatology Service, Cosme Argerich Hospital and
IRO ClinicalResearch Center, Buenos Aires, Argentina, 22CHU lbn
Rochd, Casablanca, Morocco, 2'Marquette University/Depart-
ment of Physical Therapy, Milwaukee, United States, ?University
of Alabama, Birmingham, United States, 2?Peking Union Medical
College Hospital (East), Beijing, China, 2#Hospital Mongi Slim at
La Marsa, Tunis, Tunisia, ®Department of Public Health, Epidemi-
ology and Health Economics, University of Liége, Liége, Belgium,
%WHO Collaborating Center for Public Health Aspects of Muscu-
loskeletal Health and Aging, Liege, Belgium

In 2019 the International Osteoporosis Foundation (IOF) and
the European Society for Clinical and Economic Evaluation of
Osteoporosis and Osteoarthritis (ESCEO) published updated
guidance for the diagnosis and management of postmenopaus-
al osteoporosis. The algorithm supplements this guidance to
recognise that the risk of a subsequent osteoporotic fracture

is particularly acute immediately after an index fracture and

wanes progressively with time. Additionally, new anabolic agents
with more rapid and greater fracture risk reduction compared to
antiresorptive treatments have been developed. These have the
potential to revolutionise treatment strategies, particularly in
individuals at very high fracture risk. These considerations argue
for the identification of individuals at very high risk of fracture.
The algorithm follows the guidance of the IOF and ESCEOQ in

the use of age-dependent intervention thresholds with the use
of FRAX. In addition to the categories of low and high risk
espoused in the current IOF-ESCEO guideline, very high risk can
be identified as a fracture probability that exceeds the current
intervention threshold by 20%. In women age 50 years or more
from the UK, 64.8% would be categorised at low risk, 19.7%

at high risk and 15.6% at very high risk. A FRAX adjustment is
provided to take account that the probability of second fracture
is particularly high in the first 2 years after a clinical vertebral
fracture. The 10-year probability of a major osteoporotic fracture
is multiplied by 1.04 to 2.47, depending on age. FRAX adjust-
ments are still needed men and for index fractures other than
spine fracture.

The rationale for the more refined characterisation of risk is to
direct appropriate interventions. Thus, initial treatment recom-
mendations for women at high risk might most usually start with
an inhibitor of bone resorption. In contrast, women at very high
risk might be more suitably treated with an anabolic treatment
followed thereafter by an inhibitor of bone resorption. Such
regimens save more fractures than inhibitors of bone resorption
followed by anabolic agents.
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ELT

VASCULAR CALCIFICATION AND BONE FRAGILI-
TY: LINKS BEYOND THE AGEING

J. B. Cannata-Andia?

'Bone and Mineral Research Unit, Hospital Universitario Central
de Asturias, RedinRen, ISCIII, Instituto de Investigacién del Prin-
cipado de Asturias. Universidad de Oviedo, Spain

Vascular mineralization, bone loss and increased fracture risk
are frequent age-associated disorders. Several epidemiological
studies have suggested a relationship between them and in-
creased mortality. Until recently, this important aspect had been
underestimated as osteoporosis and vascular calcification had
been considered poorly or non-modifiable disorders. However,
recent data suggest that the association of vascular calcification
and bone loss are not just a consequence of the ageing. Vas-
cular calcification, osteoporosis and bone fragility seems to be
biologically linked. involving important bone regulators such as
the RANK/RANKL/OPG/(LGR4) system and the Wnt/Betacatenin
pathway.

Evidence is now emerging, suggesting that LGR4, the recently
discovered second RANKL receptor and the inhibitors of the
Wnt/Betacatenin pathway, such as the secreted frizzled-related
proteins (SRFP), the Dickkopf Wnt signaling pathway inhibitor

1 (DKK-1), and sclerostin may play a role in the connections
between vascular calcification and bone loss. The clinical,
epidemiological and experimental data linking bone and vessels
will be analysed.

EL2
BEHAVIORAL STRATEGIE FOR THE BUSY CLINI-

CIAN
D. Pinto®

"Department of Physical Therapy, Marquette University, Milwau-
kee, United States

Dr. Daniel Pinto, PT, PhD will present the ongoing work in his
research lab in the development of an electronic framework for
the application of Brief Action Planning as a clinical tool during
clinical management of patients with musculoskeletal injuries.
Dr. Pinto will discuss initial beta testing of the software and
patient cases within the context of rehabilitation. Dr. Pinto is
an Assistant Professor in the Department of Physical Therapy,
Marquette University, USA.
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PLI
BONE TURNOVER MARKERS IN CLINICAL
PRACTICE

R. Chapurlat’

'INSERM UMR 1033, Université de Lyon, Hopital E Herriot, Lyon,
France

Bone turnover markers (BTM) have been widely used to evalu-
ate the level of bone turnover in many observational studies and
clinical trials. They include markers of formation and markers of
resorption. Their role in clinical practice remains controversial so
we will review the evidence for their use in the prediction of the
risk of fracture and for treatment monitoring.

The value of BTM has been assessed in several large prospec-
tive cohorts as soon as the 1990s. Serum bone formation mark-
er PINP and resorption marker betaCTX-I are to be preferred for
evaluating bone turnover in the clinical setting because of their
specificity to bone, performance in clinical studies, wide use and
low analytical variability. BTMs can be of

value in patient evaluation where high values may indicate the
need to investigate some causes of secondary osteoporosis. As-
sessing serum levels of betaCTX-l and PINP can slightly improve
fracture prediction, with a gradient of risk of about 1.2 per SD
increase in the bone marker.

For an individual patient, BTMs are not useful in predicting bone
loss. Serum PINP and betaCTX-l can be used to monitor adher-
ence to treatments of osteoporosis. Decrease of the BTMs great-
er than the least significant change or to levels in the lower half of
the reference interval in young and healthy premenopausal wom-
en is closely related to treatment adherence.

In conclusion, BTMs may be used in the screening of secondary
causes of osteoporosis, and mainly for treatment monitoring.

PL2
DIFFERENCES IN CLINICAL GUIDELINES

E. V. McCloskey'

'Department of Oncology & Metabolism, Centre for Integrated
research in Musculoskeletal Ageing, University of Sheffield,
Sheffield, United Kingdom

The majority of clinical guidelines for the management of osteo-
porosis adopt a case-finding strategy, combining clinical risk fac-
tors with measurement of bone mineral density (BMD), preferably
at the hip, and subsequent use of defined intervention thresholds.
While this suggests a reasonable degree of consensus about the
management of osteoporosis globally, there are subtle but impor-
tant differences between clinical guidelines. These differences
relate to the conceptual approach underpinning the assessment
strategy, the dependency on BMD as a gateway to treatment, the
definition of intervention thresholds based on fracture risk, and
the specificity of advice around therapeutic agents.

Conceptual differences are exemplified by the approaches pro-
posed by guideline committees in the USA (e.g the NOF) and Eu-
rope (e.g. IOF, ESCEQ); in the former, the approach is driven by the

value of assessment and treatment of each individual, whereas
the European approach considers the value of a strategy applied
to the targeted population in general. In most guidelines, treat-
ment for osteoporosis is recommended in individuals with prior
fragility fractures, especially fractures at the spine and hip. How-
ever, for those without these specified fractures, many guidelines
historically have BMD as the next step so that all individuals with
a risk factor will receive a BMD scan; in many countries, this ap-
proach has been influenced by the association between BMD de-
fined osteoporosis and the reimbursement of osteoporosis treat-
ments. In other guidelines, most notably those of NOGG in the UK
and European guidelines, the need for BMD scanning is driven by
the assessment of fracture risk leading to a more efficient use of
scanning resources. The advent of risk assessment algorithms,
such as FRAX®, has also led to the incorporation of absolute risk
into the definition of intervention thresholds; here again there
are differences in approach with some guidelines recommend-
ing fixed intervention thresholds, frequently as a component of
more complex guidance (e.g. BMD thresholds), while others have
proposed age-dependent thresholds or, in a minority of cases, a
hybrid of age-dependent and fixed thresholds. Finally, while many
guidelines have stratified treatment sequences on the basis of
cost-effectiveness, several recent developments are impacting
on treatment strategies, namely the concept of very high risk, of
which imminent risk after a sentinel fracture is a component, and
the growing evidence that greater fracture reductions can ensue
in very high risk patients with earlier, rather than delayed, use of
anabolic therapies.

PL3
TRANSIENT TREATMENT DISCONTINUATION: PROS
AND CONS

M. R. McClung'?

'Oregon Osteoporosis Center, Portland, United States, 2Australi-
an Catholic University, Melbourne, VIC, Australia

A unique perception exists in the community of osteoporosis
practitioners that treatment of osteoporosis entails drug therapy
for a few years, followed by transient or even permanent discon-
tinuation of therapy. However, osteoporosis is a chronic disorder
involving structural deterioration of the skeleton resulting in im-
paired bone strength and an increased risk of fragility fractures.
Several drugs with varied mechanisms of action are available to
increase bone mineral density (BMD), improve bone strength and
reduce fracture risk. However, none of our current therapies re-
store bone architecture and strength to normal. More importantly,
the treatment benefits of all drugs disappear - often quickly -
upon stopping therapy.
In this presentation, | will
1.explore the origins and justification for the perception that
osteoporosis treatment needs to be interrupted, how that per-

ception has been incorporated into practice guidelines and
how it has influenced treatment decisions by physicians.
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2.make the clear point that management of osteoporosis is a
life-long process and that even temporary discontinuation of
therapy is not appropriate for all non-bisphosphonate thera-
pies.

3.review recent evidence about the benefits or risks of tempo-
rary discontinuation of bisphosphonates.

4.discuss clinical circumstances where bisphosphonate holi-
days are and are not appropriate.

PL4

STRATEGIES TO FILL THE TREATMENT GAP IN
OSTEOPOROSIS: PLACE OF COMBINATION AND
SEQUENTIAL REGIMENS

M. Chandran’

!Senior Consultant and Director, Metabolic Bone Disorders Unit,
Department of Endocrinology, Singapore General Hospital, Singa-
pore, Singapore

Just as with the treatment of other chronic diseases such as di-
abetes and hypertension, it is now well recognized that over a
lifetime, more than one medication will be needed to treat osteo-
porosis and to decrease the risk of fractures long-term. However,
treatment regimens that are being offered to the osteoporosis pa-
tient currently are not in accordance with the physiological needs
of the skeleton. How to move seamlessly amongst the multiple
treatments currently available for osteoporosis for sustained
efficacy is still unclear. It however is increasingly apparent that
current gaps in osteoporosis therapy can be potentially mitigat-
ed with sequential and combination regimens. Data from recent
studies such as the DATA Switch show that an anabolic agent
followed by an antiresorptive affords maximal gain in BMD com-
pared to a regimen which follows the opposite sequence with, in
fact decreases in BMD at some sites with the latter sequence.
Sequentially moving to a bisphosphonate such as Alendronate
from an agent such as the PthrP analogue -Abaloparatide has
also been shown to preserve the fracture reduction benefits seen
with the latter. The phenomenon of potentially rebuilding bone
with the sclerostin antibody -Romosozumab given in the first year
with resultant continued lower fracture risk after transitioning
to Denosumab has been termed the Foundation effect. This se-
quence of an anabolic agent followed by an antiresorptive should
especially be considered in the high-risk patient with imminent
fracture risk to rapidly reduce the risk of subsequent fractures.
Though data suggests that combining a bisphosphonate with
the PTH analogue-Teriparatide does not provide substantial BMD
gains compared to monotherapy, the concomitant administration
of Denosumab with Teriparatide has been shown in the DATA
study to significantly increase areal BMD as well as to increase
volumetric BMD and estimated bone strength. This session will
review the available evidence regarding the various sequential
and combination therapy approaches and the potential role they
could play in better managing osteoporosis.

PLS
NEW PHARMACOLOGICAL TREATMENTS FOR
OSTEOARTHRITIS

E. M. Dennison’

'MRC Lifecourse Epidemiology Unit, Southampton, United King-
dom

Osteoarthritis (OA) is the most common joint disease in later
life, affecting more than 10% of the population over the age of
60 years. It is characterised by articular cartilage destruction,
synovial membrane inflammation and subchondral bone remod-
elling. The condition is associated with very significant morbidity,
disability and limitations in quality of life. Demographic popula-
tion changes mean that the prevalence of OA, and its associated
healthcare burden, is set to increase further.

Currently management of OA is based on a combination of phys-
ical therapy, analgesia and surgical interventions as required. To
date, attempts to find a disease modifying agent for OA that are
not associated with other risks has been unsuccessful, and many
of the current analgesic therapies are also associated with signif-
icant side effects. Hence the search for novel OA treatments is an
important one.

Our increased understanding of the pathogenesis of OA has en-
lightened this search. Emerging therapies include serotonin-nor-
epinephrine reuptake inhibitors, IlI-1 receptor antagonists, anti-
bodies to nerve growth factors and regenerative therapy. Future
therapies might include those that target key matrix degrading
enzymes. The evidence that strontium ranelate may impact OA
disease progression will also be discussed. Given the variable
pathophysiology of OA, it seems likely that an armamentarium of
drug therapies will be required, that might include combination
therapies.

Disclosures
ED has received fees from UCB and Pfizer

PLé

RARE BONE DISEASES : WHAT DO THEY TEACH
US FOR MUSCULOSKELETAL DISORDERS
MANAGEMENT

M. K. Javaid'

'The Botnar Research Centre, NDORMS, University of Oxford,
Oxford, United Kingdom

Rare diseases are defined as those with a prevalence of less than
1:2000 within Europe. There are over 400 rare diseases of the
bone in addition to several rare diseases in other systems with
significant musculoskeletal features. The advent of whole exome
and genome sequencing has added a valuable tool to improve
our diagnostic and therapeutic options rare diseases, informing
the development of potential biomarkers and therapeutic tar-
gets. This understanding has been pivotal for the development
of a range of anti-osteoporosis treatments. Also, the extra-skel-
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etal manifestations of primary rare bone diseases offer insights
into the broader impact of osteoporosis on patients’ health. This
session will highlight how rare bone diseases have influenced the
management of osteoporosis, including hypophosphatasia, van
Buham'’s disease and rare forms of rickets.

PL7
SARCOPENIA: NEW DEFINITIONS AND CLINICAL
IMPLICATIONS

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

This presentation has the aim to review and summarize the lat-
est advances and caveats in defining sarcopenia and discuss the
implications of the most recent worldwide initiatives which are
trying to harmonize the definition.

The evolution over time of the definitions of sarcopenia will be
described, with a focus on the European Working Group on Sarco-
penia in Older People 2 (EWGSOP2) definition and the Sarcopenia
Definitions and Outcomes Consortium (SDOC) conference, the
most recent international initiatives. The EWGSOP2 and the SDOC
agree on the overall concept of sarcopenia, which involves both
impaired function (low muscle strength) and structural damage
(low muscle mass/quality). However, physical performance is
considered as a diagnostic criterion (EWGSOP), a severity grad-
ing assessment (EWGSOP2) or an outcome (SDOC) depending on
the definition used. Muscle strength has been recognized as the
best predictor of health outcomes. Muscle mass alone, as part of
the definition of cachexia, sarcopenia and malnutrition, is a non-
defining parameter. Furthermore, there is a lack of precision in
measurement techniques and variability of the cut-off points in
defining it. The inclusion of low muscle mass in the definitions
of sarcopenia, cachexia, malnutrition and frailty adds to the com-
plexity of this field.

The clinical implications of this ongoing discussion over the
definition of sarcopenia will be addressed in the final part of the
presentation. Wide efforts are needed to include sarcopenia in
mainstream clinical practice.

References:

Cruz-Jentoft AJ, Sayer AA.
2019;393(10191):2636-2646.

- Sanchez-Rodriguez D, Marco E, Cruz-Jentoft AJ. Defining sarco-
penia: some caveats and challenges. Curr Opin Clin Nutr Metab
Care. 2019 [Epub ahead of print]

- Bauer J, Morley JE, Schols AMWJ, et al. Sarcopenia: A Time for
Action. An SCWD Position Paper. J Cachexia Sarcopenia Muscle.
2019;10(5):956-961.

Sarcopenia  Lancet.

PL8
WHAT DID WE LEARN FROM THE RECENT LARGE
VITAMIN D TRIALS?

B. Dawson-Hughes'

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

In recent times, several large placebo-controlled clinical trials ex-
amining the effect of supplemental vitamin D on a variety of out-
comes including cancer, cardiovascular disease, diabetes, falls
and fractures have been published. The objective of this presenta-
tion is to review the results of these trials to assess what we have
learned. The published trials to be considered and their primary
endpoints include:

1) ViDA (5,000 older adults, Rx 100,000 IU/mo of D, for 5 years) -
cardiovascular disease

2) VITAL (25,000 older adults, Rx 2,000 IU/d of D, for 5 years) -
cancer and cardiovascular disease

3) D2d - (2,400 older adults, Rx 4,000 IU D./d for 2.5 years) - con-
version from prediabetes to type 2 diabetes

4) PETAL - (1,360 critically ill patients, Rx single enteral dose of
540,000 IU D,) - mortality over ensuing 90 days.

Findings related to the primary endpoint of each of these trials
were null, indicating that the studies did not achieve the group
difference set forth in their statistical power estimates. These re-
ports do not exclude the possibility of clinically meaningful ben-
efit from vitamin D. The D2d study, for instance, had statistical
power to detect a 25% group difference in conversion to diabetes.
A smaller risk reduction could nonetheless be clinically meaning-
ful.

Falls and fractures were secondary endpoints in the ViDA and VI-
TAL studies. In ViDA, mean serum 25(0H)D increased from 25
to 45 ng/ml in the supplemented group but the supplementation
did not alter risk of falls or fractures. Similarly, in VITAL the mean
serum 25(0H)D level increased from 30 to 42 ng/ml, but supple-
mentation had no significant impact on risk of falling (fracture
results are pending). Meanwhile, a recent meta-analysis of rand-
omized controlled trials found that vitamin D alone had no impact
on fracture risk, but the combination of vitamin D and calcium
lowered risk of any fracture by 6% and risk of hip fracture by 16%.

In conclusion, the mega-trials published to date have been null re-
garding their primary endpoints. Replacement doses of vitamin D
continue to be widely recommended but, at this time, high doses
of vitamin D for non-skeletal benefits do not appear to be warrant-
ed. This conclusion is subject to change pending the publication
of several mega-trials that are ongoing.

References:

ViDA: Scragg R. JAMA Cardiol 2017; 2: 608-616; Khaw K-T. Lancet
Diab Endocrinol 2017; 5: 438-56.

VITAL: Manson J. N Engl J Med 2019; 380: 23-32.
D2d: Pittas A. N Engl J Med 2019; 381: 520-530.
PETAL: N Engl J Med 2019; 381; 2529-2540.
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PL?
BONE FRAGILITY : BEYOND BONE LOSS

S. Ferrari’

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

Osteoporosis is a systemic skeletal disorder characterized by loss
of bone mineral and microstructural alterations in the trabecular
and cortical compartments, leading to decreased bone strength.
In addition, falls and their determinants, including sarcopenia and
dynapenia, also play a major role in fracture risk. We will present
some recent data providing new mechanisms to explain how bone
fragility develops with aging.

The mechanisms by which bone loss occurs are well understood,
including the central role of RANK Ligand, which triggers oste-
oclasts differentiation and activation, thereby increasing bone
resorption in all compartments. Many years ago a DXA study pro-
posed that in addition to BMD loss, the bone area was not expand-
ing properly from the periosteum, thereby failing to compensate
for the loss of endosteal bone. A recent longitudinal analysis us-
ing HR-pQCT at distal radius and tibia in 65+ yrs-old women and
men indeed demonstrates that the bone total volume increases
proportionally less than the medullary area, leading to a decrease
in cortical bone volume and bone strength. These observations
suggest that modelling-based bone formation at the periosteum
also declines with aging, in parallel with an increase in endosteal
bone remodelling, generating a double hit on bone fragility. Ani-
mal models and pharmacological data have started to delineate
the underlying mechanisms for this dual effect. Hence, overex-
pression of RANK Ligand in mice replicates the human observa-
tions, whereas inhibition of RANKL, cathepsin K or sclerostin spe-
cifically both prevent bone loss and promote cortical expansion.

Hence, as the relationship between bone remodeling and model-
ling becomes better understood, the effects of newer drugs on
restoring bone strength are clarified.

PL1O
HOW TO REDUCE FALLS IN OLDEST PEOPLE?

A. Trombetti'?

Division of Bone Diseases, Department of Medicine, Geneva
University Hospitals and Faculty of Medicine, Geneva, Switzer-
land, 2Division of Geriatrics, Department of Readaptation and
Geriatrics, Geneva University Hospitals and Faculty of Medicine,
Geneva, Switzerland

The overwhelming majority of fractures occur after a low-trauma
fall. Despite important strides made in the recent decade, falls
prevention remains a vastly underexplored territory of fractures
prevention.

A major concern with falls is the combination of a high incidence
and a high susceptibility to injury, with over 1 in 3 adults over age
65 years experiencing at least 1 fall annually, and 1 in every 10
falls resulting in a severe injury (e.g., fracture, subdural haemat-
oma). Hence, falls are devastating in older people, significantly
contributing to disability, hospitalization, premature institutional-
ization and death.

While the etiology of most falls is multifactorial, with a wide
range of intrinsic and extrinsic risk factors identified, physical
impairments (i.e., deficits in gait and balance, and muscle
strentgh) have revealed as the most prominent predisposing risk
factors at the population level, and with sarcopenia and frailty
underlying many of these impairments. Thus, current guidelines
for falls prevention strongly recommend the use of tools based
on physical performances (e.g., Timed up and go or Short Phys-
ical Performance Battery) to screen falls risk annually in older
individuals, in addition to fall history. Executive functioning or
dual-tasking deficits, commonly investigated using dual-task gait
paradigms, have also revealed as potent contributing factors to
physical impairments and falls.

Multifactorial interventions based on an initial falls risk assess-
ment followed by direct individualized interventions tailored to
the identified risk factors, including a suitable exercise program,
is recommended in high-risk individuals. Exercise interventions
as a stand-alone strategy, whether delivered individually or in
group setting, are recognized as the most efficacious interven-
tions for preventing falls, with greater effects achieved with
programs involving a strong balance component and provided at
high dose. Exercise interventions may also be effective in pre-
venting physical disability, even in frail individuals [1]. Emerging
evidence also suggests that interventions targeting not solely
physical but also cognitive processes (e.g., music-based mul-
titask Dalcroze Eurhythmics) are promising strategies to elicit
improvements towards falls risk reduction [2].

[1] Trombetti A, et al. Ann Intern Med. 2018;168(5):309-16.
[2] Trombetti A, et al. Arch Intern Med. 2011;171(6):525-33.
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OCl1

EFFICACY AND SAFETY OF ROMOSOZUMAB
AMONG POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS AND MILD-TO-MODERATE
CHRONIC KIDNEY DISEASE

D. Miller', J. Adachi?, B.-H. Albergaria®, A. M. Cheung?, A.
Chines’, E. Gielen, B. Langdahl’, A. Miyauchi®, M. Oates’,
I. R. Reid’, N. Ruiz Santiago’, M. Vanderkelen', W. Yang®,
Z. YU

'Colorado Center for Bone Research, Golden, United States,
2McMaster University, Hamilton, Canada, 3Federal University

of Espirito Santo, Vitdria, Brazil, *University Health Network,
University of Toronto, Toronto, Canada, Amgen, Thousand Oaks,
United States, °Gerontology and Geriatrics, Department of Public
Health and Primary Care, KU Leuven & Center for Metabolic Bone
Diseases, UZ Leuven, Leuven, Belgium, ’Aarhus University Hos-
pital, Aarhus, Denmark, $Miyauchi Medical Center, Osaka, Japan,
University of Auckland, Auckland, New Zealand, '°UCB Pharma,
Brussels, Belgium

Objective: To determine if baseline (BL) renal function affects
the efficacy and safety of romosozumab (Romo).

Materials and Methods: We performed post hoc analyses of 2
Romo trials in postmenopausal women with osteoporosis. In
ARCH, 4,093 patients (pts) were randomized 1:1 to Romo 210 mg
monthly or alendronate (ALN) 70 mg weekly for 12 months (mean
age, 74.3; 96.1% with prevalent vertebral fractures [VFx]). In
FRAME, 7,180 pts were randomized 1:1 to Romo 210 mg or pla-
cebo (Pho) monthly for 12 months (mean age, 70.9; 18.3% with
prevalent VFx). For these analyses, pts were categorized by BL
eGFR (mL/min/1.73m?): normal renal function (eGFR = 90), mild
renal insufficiency (eGFR 60-89), or moderate renal insufficiency
(eGFR 30-59). Least squares mean (LSM) % change from BL in
BMD at the lumbar spine, total hip, and femoral neck; incidence of
new VFx and adverse events (AEs); and changes in renal function
were assessed for each eGFR category at month 12 of the dou-
ble-blind treatment period.

Results: At BL, most pts had mild/moderate renal insufficiency:
84% in ARCH, 88% in FRAME. In both studies, change from BL in
BMD was significantly higher in the Romo group across BL eGFR
categories (Figure). There was an interaction between BMD in-
crease and renal function, and although BMD increase was less in
women with impaired renal function, differences between Romo
and control groups remained significant (Figure). Among pts with
eGFR = 90, 60-89, and 30-59, the incidence of new VFx (Romo
vs ALN or Pbo) at month 12 was 3.3% vs 7.3%, 3.2% vs 3.9%, and
3.4% vs 6.2% in ARCH and 0.5% vs 3.0%, 0.4% vs 1.5%, and 0.6%
vs 2.1% in FRAME. In both studies, the incidences of AEs and seri-
ous AEs were similar in both treatment groups within and across
eGFR categories. AEs of mild-to-moderate hypocalcemia (investi-
gator reported) occurred in 2 pts (1 Romo [eGFR 60-89], 1 ALN
[eGFR = 90]) in ARCH and 1 pt (Romo [eGFR 60-89]) in FRAME.
Five pts (0 Romo, 5 ALN) in ARCH and 19 pts (14 Romo, 5 Pho)
in FRAME had decreases in serum Ca levels (albumin adjusted);

in the Romo group all were mild (< LLN-8.0 mg/dL) or moderate
(< 8.0-7.0 mg/dL). Similar % of pts in each group had changes in
renal function over 12 months of treatment.

Conclusion: The efficacy and safety of Romo vs ALN or Pbo was
similar among postmenopausal women with osteoporosis and
different levels of renal function.

Funding: Amgen, Astellas, and UCB Pharma.

Disclosures: PM reports consultant/advisory activities for Amgen
and Radius Health and has received grants from Amgen, Radius
Health, and Ultragenyx; JA is a consultant and speaker for Amgen;
BHA has received speaking and consultation fees from Eli Lilly
and Amgen; AMC has received honoraria/consultation fees from
Eli Lilly and Amgen; AC, MO, NRS, WY, and ZY are employees and
stockholders of Amgen; EG reports consultant/speaker’s bureau/
advisory activities for Amgen, Takeda, Sandoz, and UCB Pharma;
BL is on advisory boards for Amgen, UCB Pharma, and Eli Lilly and
has received research grants from Amgen and Novo Nordisk; AM
has received consulting fees from Amgen, Astellas BioPharma
K.K., and Teijin Pharma; IRR has received speaking and consul-
tation fees from Eli Lilly and Amgen; MV is an employee of UCB
Pharma.

OC2

ROMOSOZUMAB AFTER DENOSUMAB IMPROVES
LUMBAR SPINE AND MAINTAINS TOTAL HIP BONE
MINERAL DENSITY IN POSTMENOPAUSAL WOMEN
WITH LOW BONE MASS

M. R. McClung’, M. A. Bolognese?, J. P. Brown?, J.-Y.
Reginster4, B. L. Langdahl®, N. Ruiz-Santiago®, Y. Shi¢, M.
Rojeski®, J. Timoshanko’, C. Libanati’, H. Kassahun’, M.
Oates®

'Oregon Osteoporosis Center, Portland, United States, Bethesda
Health Research Center, Bethesda, United States, *Laval Univer-
sity and CHU de Québec (CHUL) Research Centre, Québec City,
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Canada, “University of Liege, Liege, Belgium, *Aarhus University
Hospital, Aarhus, Denmark, *Amgen Inc., Thousand Oaks, United
States, "UCB Pharma, Brussels , Belgium

Objective: Romosozumab (Romo), an anti-sclerostin antibody
that increases bone formation while decreasing bone resorption,
reduces fracture risk within 12 months. Here we evaluate the
effects of transitioning from denosumab (DMAb) to Romo in
treatment-naive patients.

Materials and Methods: This phase 2 trial (NCT00896532) en-
rolled postmenopausal women with a lumbar spine (LS), total
hip (TH), or femoral neck T-score <-2.0 and =-3.5. Patients were
randomized to placebo (Pbo) or various doses of Romo monthly
or every 3 months from baseline (BL) to month (M) 24, were re-
randomized to 12 months of DMAb or Pbo (M24-36), and then all
were to receive Romo 210mg monthly for 12 months (M36-48).
Results for the overall population have been previously published
(1,2). Here we present data from a subset of patients who were
randomized to Pbo for 24 months, DMAb (n=16) or Pho (n=12) for
12 months, and then Romo for 12 months.

Results: In patients who were randomized to Pbo followed by
DMADb, Romo treatment for 12 months maintained bone mineral
density (BMD) gained during DMAb treatment at the TH (mean
change from end of DMADb treatment, 0.9%) and further increased
BMD gains at the LS (mean change from end of DMAb treatment,
5.3%) (Table). As expected, PINP and B-CTX levels decreased
with DMAb. Upon transition to Romo (M36-48), P1NP levels ini-
tially increased and gradually returned to BL by M48 while B-CTX
gradually increased to BL levels.

In patients who transitioned to Romo after 36 months of Pbo,
BMD increased at the LS and TH (Table). PTNP levels initially in-
creased with Romo and gradually returned to BL by M48 while
median B-CTX level remained below BL with Romo treatment.

Conclusions: BMD response in the Pbo to Romo group was simi-
lar to that observed in other studies. Transitioning to Romo after
12 months of DMAb further improves LS BMD and maintains TH
BMD.

References: 1) McClung MR, J Bone Miner Res 2018;33:1397-
1406. 2) Kendler DL, Osteoporos Int 2019;30:2437-2448.

Disclosures: This study was sponsored by Amgen, Astellas, and
UCB Pharma. MR McClung received consulting fees and honorar-
ium from Amgen. MA Bolognese received contract fees from Am-
gen and was a speaker for Amgen. JP Brown received research
support from Mereo, Radius, and Servier; received consulting
fees from Amgen, Eli Lilly, and Servier; and was on the speakers’
bureau for Amgen and Eli Lilly. J-Y Reginster received research
funding from IBSA-Genevrier, Mylan, CNIEL, and Radius Health;
received lecture fees from IBSA-Genevrier, Mylan, CNIEL, and
Dairy Research Council; and received consulting fees or partici-
pated in paid advisory boards for IBSA-Genevrier, Mylan, Radius
Health, and Pierre Fabre. BL Langdahl received research support
from Amgen and Novo Nordisk and was on the speakers’ bureau
for UCB, Amgen, and Eli Lilly. N Ruiz-Santiago, Y Shi, M Rojeski,

H Kassahun, and M Oates are employees of and own stock in
Amgen. J Timoshanko and C Libanati are employees of and own
stock in UCB.

OC3

VERTEBRAL FRACTURES BEFORE, DURING AND
AFTER DENOSUMAB. A RETROSPECTIVE STUDY OF
858 CASES

P._Burckhardt’, 0. Lamy?, T. H. Buclin®, M. Faouzi, D.
Aeberli®, F. Cattaneo?, J. Dudler’, M. Felders, D. Freys, P.
Hasler’, H. J. Hauselmann?, S. Jehle-Kunz’, I. Krull?, T. H.
Lehmann’, K. Lippuner?, C. Meier’, U. Moser’, M. Oehri’, A.
Rohrer?, F. Tanzi®, M. Toniolo’, B. Uebelhart’, L. Wildi’, D.
Wildpaner?

!Clinique Bois Cerf/Hirslanden, Lausanne, Switzerland, 2Univer-
sity Hospital CHUV, Lausanne, Switzerland, 3Clinical Pharmacol-
ogy, University Hospital CHUV, Lausanne, Switzerland, “General
and Community Medicine, University, Lausanne, Switzerland,
>Swiss Denosumab Study Group, Various cities, Switzerland

OBJECTIVE: Evaluate subject characteristics and risk factors
associated with the occurrence of vertebral fractures (VF) after
treatment with Denosumab (DMAB).

METHODS: Among a network of 22 bone consultants from dif-
ferent parts of Switzerland, we collected the clinical history of
858 randomly chosen women, in whom treatment with DMAB was
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interrupted, 172 of them having breast cancer. Our questionnaire
documented age, BMI, Bone Mineral Density (BMD), life style,
family history, bone related diseases and treatments, fractures,
bone resorption markers, and treatments for breast cancer. Data
for these variables were recorded for the periods before, during
and after DMAB treatment.

RESULTS: The mean age was 65 years [range 27 - 92]. Bisphos-
phonates had been administered before DMAB in 46%, and after
in 64.5% (76.4% of them with Zoledronate). The mean duration
of DMAB treatment was 35 months [6-96]. Follow-up, starting 6
months after the last dose, was 28 months (1-107). In 96.5% the
follow-up lasted > 6 months. The mean Tscore of lumbar spine
BMD was -2.55 (SD 0.97) before, 1.90 (1.11) during, and 2.15
(1.16) after treatment. The Tscore at femoral neck was 2.06 (SD
0.78) before, 1.45 (0.83) during, and 1.93 (0.76) after treatment.
Trabecular Bone Score (TBS) was measured among 95 patients
in each period, and was 1.22 before, 1.27 during, and 1.29 after
DMAB treatment; with significant increases (p<0.001 for trend).
The percent of patients with osteoporotic fractures was 36.1%
before, 5.2% during and 12.5 % after DMAB treatment; and that
of patients with vertebral fractures (VF) was 20.4 % before ( 2.9
% with multiple VF), in 2.1% during (0.5 % with multiple VF), and
in 11.0 % after treatment (6.4 % with multiple VF, with a mean of
2.9 VF per fractured patient). Hip fractures were observed in 3.5
% before, 0.7% during and 0.6% after treatment. The numbers of
humerus, pelvis and rib fractures were similar.

The influence of each parameter mentioned above on the occur-
rence of fractures will be evaluated.

CONCLUSION: Treatment with Denosumab in 858 women led to
an increase in BMD and TBS, and to a decrease in fractures. In the
+ 28 months following treatment cessation, vertebral fractures
increased. The occurrence of fractures will be analyzed in respect
to case history, clinical characteristics, risk factors as well as evo-
lution of BMD and resorption markers.

OC4

DIFFERENTIAL EFFECTS OF ABALOPARATIDE AND
TERIPARATIDE ON CORTICAL VOLUMETRIC BMD
AND BONE STRENGTH INDICES IN THE PROXIMAL
FEMUR BY DXA-BASED 3D MODELING

R. Winzenrieth', S. Ominsky?, Y. Wang? L. Humbert!, J.
Weiss?

'Galgo Medical, Barcelona, Spain, 2Radius Health, Inc., Waltham,
United States

Objectives: To estimate changes in bone strength indices in the
proximal femur over 18 months of treatment with placebo (PBO),
abaloparatide (ABL), or teriparatide (TPTD) using a 3D modeling
approach applied to DXA images from the ACTIVE trial.

Materials and Methods: A subset of 750 pts from the ACTIVE trial,
250 from each treatment group (PBO, ABL, TPTD) were randomly
selected with data stratified by study site and patient race/ethnic-
ity. Using Hip DXA scans at baseline and months 6 and 18, DXA-
based 3D modeling (3D-SHAPER v2.10.1, Galgo Medical, Spain)
was performed to evaluate cortical volumetric BMD (vBMD) and

geometric parameters. Density-weighted cross-sectional moment
of inertia (CSMI*) and section modulus (Z*) were generated at
the femur neck (FN) and intertrochanteric (IT) regions as indices
of bone strength. Pairwise group comparisons were made for %
change from baseline data using P-values derived from contrast
tests based on an MMRM model.

Results: After 18 months of treatment, ABL and TPTD similarly in-
creased cortical thickness in the total hip (+1.5%) (both P<0.001
vs PBO0). However, only ABL significantly increased hip cortical
vBMD (+1.3%) vs PBO (-0.2%) and did so to a significantly greater
extent than TPTD (0.4%) (both P<0.05 vs ABL). After 18 months,
the increases from baseline in CSMI* and Z* were significantly
greater in both the ABL and TPTD groups vs PBO in the FN and
IT regions (P<0.0001 for all; Table). The increases with ABL were
significantly greater than with TPTD for both CSMI* and Z* in the
FN region (P<0.001 for both).

Conclusion: Both ABL and TPTD resulted in increased hip bone
strength indices by DXA-based 3D modeling after 18 months.
ABL significantly increased CSMI* and Z* to a greater extent than
TPTD at the femur neck, consistent with its greater increase in hip
cortical vBMD. Further studies may be warranted to investigate
how these differences in clinically important regions impact hip
strength.

Table: Changes in Hip Bone Strength Indices at 18 Months

% Change from | 4 ABL TPTD
Baseline
FN CSMI* 0.5+04 7.2 £0.6" 45:0.5*
FN Z2* 0.2+0.3 7.7+0.5% 5012047
IT CSMI* 0.7+0.5 6.620.57 56+0.5%
ITZ* 0.7+0.6 7.3+0.67 6.4+0.6"
Mean t SE; “p<0.0001 vs PBO; *p<0.001 vs TPTD
OC5

FRACTURE RISK REDUCTION BY ANTI-
OSTEOPOROSIS PHARMACOTHERAPY
ACCORDING TO BASELINE RISK FACTORS
AMONG POSTMENOPAUSAL WOMEN:
METAREGRESSION ANALYSES OF RANDOMISED
TRIALS

M. N. Handel', I. Cardoso!, C. Von Biilow!, J. F. Rohde!,

A. Ussing', S. M. Nielsen!, R. Christensen!, B. Langdahl?,
T. Thomas?, J.-J. Body*, M. L. Brandi’, A. Diez-Perez¢, P.
Hadji’, M. K. Javaid®, W. F. Lems?’, X. Nogues®, C. Roux'?, S.
Minisola', A. Kurth', S. L. Ferrari3, D. Prieto-Alhambra®, B.
Abrahamsen'*

'Parker Institute, Frederiksberg, Denmark, 2Dept of Clinical
Medicine, Aarhus University, and Dept of Endocrinology and
Internal Medicine, Aarhus University Hospital, Aarhus, Denmark,
Dept of Rheumatology, Hopital Nord, CHU de Saint-Etienne, and
INSERM U1059, Université de Lyon, Saint-Etienne, France, “Dept
of Medicine, CHU Brugmann, Université Libre de Bruxelles (ULB),
Brussels, Belgium, *Dept of Experimental and Clinical Biomedical
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Sciences, University of Florence, Florence, Italy, *Dept of Internal
Medicine, Institut Hospial del Mar of Medical Investigation,
Autonomous University of Barcelona and CIBERFES (Frailty and
Healthy Aging Research Network), Instituto Carlos IlI, Barcelona,
Spain, "Frankfurt Center of Bone Health, Frankfurt & Philipps-Uni-
versity of Marburg, Marburg, Germany, ®Nuffield Dept of Ortho-
paedics, Rheumatology and Musculoskeletal Sciences, Univer-
sity of Oxford, Oxford, United Kingdom, "WF Lems Department
of Rheumatology, Amsterdam UMC, location VUmc, Amsterdam,
Holland, 'YINSERM U 1153, Hopital Paris-Centre, Université de
Paris, Paris, France, ''Dept of Clinical, Internal, Anaesthesiolog-
ic and Cardiovascular Sciences; “Sapienza”, Rome University,
Rome, Italy, ?Dept of Orthopaedic and Trauma Surgery, Campus
Kemperhof, Community Clinics Middle Rhine, Koblenz, Germany,
3Division of Bone Diseases, Geneva University Hospital, Geneva,
Switzerland, '“Dept of Medicine, Holbaek Hospital, Holbaek and
Dept of Clinical Research, Odense Patient Data Explorative Net-
work, University of Southern Denmark, Odense, Denmark

Objectives: To synthesise the evidence on the effect of anti-osteo-
porosis pharmacotherapy according to baseline variables known
to influence fracture risk among postmenopausal women; and to
critically appraise internal validity of RCTs.

Materials and Methods: Meta-regression analysis was based on
restricted maximum likelihood (mixed) models. We included 143
references representing 69 distinct trials that examined the effect
of bisphosphonates [BP], denosumab [DMAB], selective oestro-
gen receptor modulators [SERM], parathyroid hormone receptor
[PTHR] agonists and romosozumab, either compared to placebo
or head-to-head. The baseline covariates were: fracture history,
age, lumbar spine T-score and BMI. The Cochrane risk of bias tool
was used to evaluate the RCTs. Data sources were MEDLINE, EM-
BASE and Cochrane Library from Jan 1996 to Nov 2019.

Results: Antiresorptive treatment (BP, SERM and DMAB) is more
efficient compared to placebo in reducing vertebral fractures [VF]
(RR=0.59, 95% CI: 0.51, 0.69), with improved efficacy following
increasing age (trial average range: 50-85 years): k=25; B: 0.96,
95% Cl: 0.93, 0.99, but irrespective of the other baseline covar-
iates. Regardless of the baseline covariates there was an effect
of antiresorptive treatment compared to placebo on non-VF (RR=
0.82, 95% Cl: 0.76, 0.89). Compared to either placebo or BP, an-
abolic treatment (PTHR, romosozumab) reduced the risk of both
VF and non-VF irrespective of any of the baseline covariates. The
certainty of the evidence was moderate; due to the apparent risk
of bias related to the internal validity (incl. reporting bias).

Conclusions: Antiresorptive and anabolic treatment were bene-
ficial in fracture risk reduction among postmenopausal women
mostly independently of baseline risk. Since anabolic treatment
was more effective than BP irrespective of baseline risk, there is
no trial evidence to support the notion that anabolic treatment
should be limited for the very high-risk patients.

Disclosures: Resources to conduct the systematic review was
provided by UCB Sprl, Allée de la Recherche, 60,1070 Brussels,
Belgium and Amgen Inc. Thousand Oaks, CA 91320-1799. The
Parker Institute, Bispebjerg and Frederiksberg Hospital is sup-
ported by a core grant from the Oak Foundation (OCAY-13-309).

None of the funding sources had any influence in the design, or
preparation of this systematic review, and had no influence in the
analysis and interpretation data, writing of the systematic review
or decisions about publishing the results.
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BUROSUMAB IMPROVES BIOCHEMICAL,
SKELETAL, AND CLINICAL FEATURES OF TUMOR-
INDUCED OSTEOMALACIA (TIO) SYNDROME

S. Jan de Beur’, P. D. Miller?, T. J. Weber?, M. Peacock?, K.
L. Insogna’, R. Kumar¢, D. Luca’, T. Cimms’, M. S. Roberts’,
T. O. Carpenter®

'John Hopkins University School of Medicine, Baltimore, United
States, 2Colorado Center for Bone Research, Lakewood, United
States, *Duke University Medical Center, Durham, United States,
“Indiana University School of Medicine, Indianapolis, United
States, *Yale University School of Medicine, New Haven, United
States, *Mayo Clinic College of Medicine, Rochester, United
States, "Ultragenyx Pharmaceutical Inc., Novato, United States

Objective: Evaluate the efficacy and safety of burosumab, a fully
human monoclonal antibody to FGF23, in adults with TIO.

Materials/Methods: In an ongoing open-label Phase 2 study
(NCT02304367), 17 adults with TIO or cutaneous skeletal hy-
pophosphatemia syndrome (CSHS) were enrolled and received
burosumab. Key endpoints were changes in serum phosphorus
and osteomalacia as assessed from trans-iliac crest bone biop-
sies. This report excludes 3/17 subjects who did not have TIO: 2
subjects diagnosed with X-linked hypophosphatemia post-enroll-
ment and 1 subject with CSHS.

Results: Serum phosphorus increased from baseline (BL; 1.60
mg/dL) and was maintained after titration, from Week (W) 22
(2.85 mg/dL, dose cycle midpoint) to W144 (2.56 mg/dL, dose
cycle endpoint, p<0.0001). Serum TmP/GFR and 1,25(0H),D also
increased with burosumab. 11 subjects underwent paired bone
biopsies at BL and W48. Osteoid volume/bone volume decreased
from a mean + SE of 17.6% + 5.9% at BL to 12.1% + 4.7% at W48
(p=0.086). Mean + SE osteoid thickness decreased from 16.5 +
3.6 um to 11.3 + 2.8 um (p<0.05). Using imputation, mineraliza-
tion lag time decreased from a mean + SE of 1598 + 420 days to
1032 1 712 days (p=0.41). Osteoid surface/bone surface showed
no change from BL (mean + SE BL: 57% *+ 9%, W48: 57% + 7%).
Of 249 areas identified with increased uptake on bone scan at
BL, 68 (27%) and 81 (33%) were fully healed at W96 and W144,
respectively; 56 (23%) and 32 (13%) were partially healed at W96
and W144, respectively. There were significant improvements in
patient-reported outcomes of fatigue and pain as well as meas-
ures of physical functioning and proximal muscle function with
burosumab. All subjects had =1 adverse event (AE). Two subjects
discontinued: 1 to undergo chemotherapy to treat an AE of neo-
plasm progression and 1 failed to meet serum phosphorus dos-
ing criteria (receiving minimal burosumab dosing). There were 16
serious AEs in 7 subjects, all unrelated to drug. Of the 6 subjects
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with a serious AE of tumor progression/compression, 5 had a his-
tory of tumor progression prior to enrollment. There was 1 death,
considered unrelated to treatment.

Conclusions: In adults with TIO Syndrome, burosumab was asso-
ciated with improvements in phosphate metabolism, osteomala-
cia, skeletal metabolism, physical functioning, fatigue, pain, and
quality of life.

OC7

TEMPORAL TRENDS AND FACTORS ASSOCIATED
WITH BISPHOSPHONATE DISCONTINUATION AND
RESTART

G. Adami’, A. Jaleel? J. C. Curtis?, E. Delzell, R. Chen?, H.
Yun’, S. Daigle’, T. Arora’, M. |. Danila?, N. C. Wright?, S. M.
Cadarette*, A. S. Mudano?, J. Foster?, K. G. Saag?

'Rheumatology Unit, University of Verona, Verona, Italy, 2Baptist
Brookwood Hospital, Birmingham, United States, *University of
Alabama at Birmingham, Birmingham, United States, *University
of Toronto, Toronto, Canada

Background: Adverse events related to long-term use of bisphos-
phonates have raised interest in temporary drug discontinuation.
Trends in bisphosphonate discontinuation and restart, as well as
factors associated with these decisions are not fully understood
at a population level.

Methods: We investigated temporal trends of bisphosphonate
discontinuation from 2010 to 2015, and identified factors asso-
ciated with discontinuation and restart of osteoporosis therapy.
Our cohort consisted of long-term bisphosphonate users identi-
fied from 2010-2015 Medicare data. We defined discontinuation
as = 12 months without bisphosphonate prescription claims. We
used conditional logistic regression to compare factors associ-
ated with alendronate discontinuation or osteoporosis therapy
restart in the 120-day period preceding discontinuation or restart
referent to the 120-day preceding control periods.

Results: Among 73,800 long-term bisphosphonates users, 59,251
(80.3%) used alendronate, 6,806 (9.2%) risedronate, and 7,743
(10.5%) zoledronic acid, exclusively. Overall 26,281 (35.6%) dis-
continued bisphosphonates for at least 12 months. Discontinu-
ation of bisphosphonates increased from 1.7% in 2010, reaching
a peak of 14% in 2012 with levels plateauing through 2015. The
factors most strongly associated with discontinuation of alendro-
nate were: benzodiazepine prescription (aOR = 2.5, 95% Cl [2.1,
3.0]), having a dual-energy X-ray absorptiometry (DXA) scan (aOR
=1.8,95% Cl [1.7, 2.0]) and skilled nursing facility care utilization
(aOR =1.8,95% CI[1.6, 2.1]). The factors most strongly associat-
ed with restart of osteoporosis therapy were: having a DXA scan
(aOR =9.9,95% ClI [7.7, 12.6]), sustaining a fragility fracture (aOR
=2.8,95% CI [1.8, 4.5]), and an osteoporosis or osteopenia diag-
nosis (aOR = 2.5,95% CI [2.0, 3.1]).

Conclusions: Our national evaluation of bisphosphonate dis-
continuation showed that an increasing proportion of patients
on long-term bisphosphonate therapy discontinue medications.
The factors associated with discontinuation of alendronate were

primarily related to worsening of overall health status, while tra-
ditional factors associated with worsening bone health were as-
sociated with restarting osteoporosis medication.

OC8

MACROBIOTIC DIETS, PLANT-BASED DIETS,
VEGETARIANISM, VEGANISM AND BONE HEALTH:
A SYSTEMATIC REVIEW AND META-ANALYSES

I Iguacel’, L. A. Moreno!
'University of Zaragoza, Zaragoza, Spain
Abstract

Objectives: Despite the benefits that vegetarian and vegan diets
have on cardiovascular diseases, such as obesity, hypertension,
type 2 diabetes mellitus, and ischemic heart disease, vegetarians
and vegans have a lower bone mineral density (BMD) and vegans
seem to have, in addition to some adverse nutritional conse-
quences, higher levels on fractures compared to omnivores. Nev-
ertheless, the effect that less restrictive options like plant-based
diets (defined in terms of low frequency of animal food consump-
tion) and macrobiotic diets (a diet that consists of cereals, puls-
es, and vegetables with small additions of seaweeds, fermented
food, nuts, and seeds avoiding animal products but fish may be
taken occasionally) can have on bone health is still unknown.
The objective of this systematic review and meta-analyses is to
evaluate possible benefits/risks that macrobiotic and plant-based
diets can have on bone health and to update new information of
vegetarian and vegan diets regarding bone status.

Material and methods: A systematic search was conducted in Pu-
bMed, Scopus, and Science Direct, covering the period from the
respective start date of each database to January 2020. Inclusion
criteria (original studies in children and adults, written in English
or Spanish comparing those following macrobiotic, plant-based
diets, vegetarian or vegan diets with omnivores as controls, with
BMD information for the whole body, lumbar spine, or femoral
neck and/or the number of fractures as the outcome). Following
a diet for less than six months was an exclusion criteria. The qual-
ity assessment tool for observational cohort and cross-sectional
studies is used to assess the quality of the studies.

Results: Preliminary results show that macrobiotic, vegetari-
an and vegan diets have a negative impact on BMD. Converse-
ly, those following a plant-based diet seem to have better bone
health outcomes. Nevertheless, most of the studies did not in-
clude important confounders such as calcium intake, body mass
index, physical activity, hormone use, sunlight exposure, con-
sumption of alcohol, and smoking behavior.

Conclusions: Vegetarians, vegans and those following macrobiot-
ic diets have a lower BMD compared to omnivores. Well-planned
plant-based diets however seem to be a good choice to build and
maintain good bone health. More studies including important
confounders are needed to draw appropriate conclusions.

The authors declare no conflicts of interest.
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DISEASE PHENOTYPE AS A PREDICTOR OF
TREATMENT RESPONSE IN OSTEOARTHRITIS:
RESULTS FROM A PHASE Il CLINICAL TRIAL OF
THE FIRST-IN-CLASS IMIDAZOLINE-2 RECEPTOR
LIGAND CR4056

L. C. Rovati', N. Brambilla', T. Blicharski? J. Connell, C. Vi-
talini', A. Bonazzi', G. Giacovelli', F. Girolami', M. D’Amato'

'Rottapharm Biotech, Monza, Italy, *Lubelskie Centrum Diag-
nostyczne, Swidnik, Poland, *MAC Clinical Research, Manchester,
United Kingdom

Objective: CR4056 is a novel imidazoline-2 receptor (1,R) ligand
endowed with potent analgesic activities in animal pain models,
by innovative modulation of the monoaminergic descending in-
hibitory pathway [1]. The present proof-of-concept study tested
the short-term efficacy and safety of CR4056 in patients with knee
osteoarthritis (OA) pain with different disease phenotypes.

Methods: This multicenter, prospective, randomized, place-
bo-controlled, double-blind trial (EudraCT n. 2015-001136-37) en-
rolled patients with different OA phenotypes, including patients
with a neuropathic pain component (painDETECT questionnaire
>19), inflammatory OA (flares) or metabolic OA (BMI 227.5 kg/m?,
the WHO threshold for pre-obesity). Patients with knee OA (ACR
clinical/radiological criteria, K-L grade 2/3) and moderate/severe
pain (score =50 on 0-100 WOMAC pain subscale) received oral
CR4056 (100 mg bid in women and 200 mg bid in men) or place-
bo (both genders) for 14 days. Intention-to-treat (ITT: Worst-Case
approach for non-completers) changes in WOMAC pain (primary
endpoint) were analyzed by the Wilcoxon test.

Results: 213 patients were treated with CR4056 (92 women, 52
men) or placebo (69 overall). CR4056 decreased WOMAC pain vs.
placebo after only 14 days and with a similar pattern in the overall
population and the investigated OA phenotypes. In the metabol-
ic OA phenotype (BMI >27.5, N=156), all CR4056-treated groups
showed a statistically and clinically significant improvement vs.
placebo in WOMAC pain of 12-18 points. Secondary pain and
function outcomes followed a pattern consistent with the primary
endpoint. There were too few patients with a neuropathic or in-
flammatory phenotype for a meaningful analysis. There were no
serious adverse events and CR4056 was well tolerated: the most
common AE was mild headache.

Conclusions: CR4056 is the first LR ligand showing analgesic
activity in humans. The compound was safe and effective in
reducing knee OA pain in this short phase Il trial, especially in
overweight patients representing the metabolic OA phenotype.
This observation prompts longer-term evaluation of the analgesic
activity of CR4056 and the exploration of possible links between
the |, pathway and altered pain perception in the metabolic 0A
phenotype.

Reference: [1] Li JX. Imidazoline 1(2) receptors: An update. Phar-
macol Ther 2017;178:48-56.
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THE NOVEL, INTRA-ARTICULAR CLK/DYRKTA
INHIBITOR LORECIVIVINT (SM04690), A

WNT PATHWAY MODULATOR, IMPROVED
RESPONDER OUTCOMES IN SUBJECTS WITH KNEE
OSTEOARTHRITIS: A POST HOC ANALYSIS FROM A
PHASE 2B TRIAL

J. Tambiah', S. Kennedy!', C. Swearingen', Y. Yazici'
'Samumed, LLC, San Diego, United States

Objectives: Lorecivivint (LOR; SM04690) is a small-molecule, in-
tra-articular (IA) CLK/DYRK1A inhibitor that modulates the Wnt
pathway and has demonstrated beneficial effects on patient-re-
ported outcomes (PROs) relative to placebo (PBO) in two Phase
2 knee OA trials. Representing PROs as discrete threshold re-
sponses instead of as changes in mean point estimates may
more meaningfully evaluate clinical benefits experienced by trial
subjects. This post hoc analysis was conducted to measure the
proportion of LOR-treated subjects in a 24-week Phase 2b study
who achieved 30%, 50%, or 70% threshold responses over base-
line in Pain Numeric Rating Scale (NRS), Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) subscores,
and Patient Global Assessment (PtGA). Results from the Phase 3
selected dose of 0.07 mg LOR are presented here.

Material and Methods: Subjects had ACR-defined knee OA, Kell-
gren-Lawrence (KL) grades 2-3, and Pain NRS scores 24 to <8 in
the target knee and <4 in the contralateral knee. A single 2mL IA
injection of 0.03 mg, 0.07 mg, 0.15 mg, or 0.23 mg LOR, or vehi-
cle PBO was given in the target knee at baseline. The proportion
of subjects meeting 30%, 50%, or 70% threshold responses over
baseline in the weekly average of daily Pain NRS [0-10], WOM-
AC Pain [0-100], WOMAC Function [0-100], and PtGA [0-100] at
Week 12 was determined. The odds ratios (OR [95%Cl]) of achiev-
ing each threshold response level were calculated.

Results: 635 subjects (91.4%) completed the study. Treatment
with 0.07 mg LOR versus PBO at Week 12 led to

Significantly (P<0.05) increased odds of achieving a 30% thresh-
old response in Pain NRS (OR 2.47 [1.45, 4.19]) and WOMAC
Function (OR 1.86 [1.10, 3.12])

Significantly increased odds of achieving a 50% threshold re-
sponse in WOMAC Pain (OR 1.79 [1.06, 3.03]) and PtGA (OR 2.28
[1.25,4.16])

Numerically, but not significantly, more subjects achieving a 70%
threshold response in all PROs

Improvements were maintained through Week 24.

Conclusions: LOR, in development as a potential disease-modify-
ing knee OA drug, demonstrated significantly higher odds ratios
of achieving and maintaining clinically relevant improvements in
PROs compared with placebo from Week 12 through Week 24.
Phase 3 studies are ongoing.

Figure: Responder outcomes from a Phase 2b trial of LOR: Pain
NRS, WOMAC Pain, WOMAC Function, and Patient Global Assess-
ment at Week 12.
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Logistic regression of LOR versus placebo using the FAS (Full
Analysis Set, all dosed subjects) and non-responder imputation.
*P<0.05, **P<0.01, ***P<0.001
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EFFICACY AND SAFETY OF AN INTRA-ARTICULAR
INJECTION OF JTA-004, A NOVEL ENHANCED
PROTEIN SOLUTION, IN KNEE OSTEOARTHRITIS
PAIN: A RANDOMISED, DOUBLE-BLIND
CONTROLLED PHASE II/1ll STUDY

M. Bettonville!, M. Léon?, J. Margaux?, D. Urbin-Choffray?,
E. Theunissen’, T. Besse-Hammer®, Y. Fortems’, S. Verlin-
den?, O. Godeaux’, A.-S. Delmarcelle!, J.-F. Kaux’

'Bone Therapeutics S.A., Gosselies, Belgium, 2CHU Ambroise
Paré, Mons, Belgium, 3*CUB Erasme, Bruxelles, Belgium, “CHR Cit-
adelle, Liege, Belgium, *Clinique Saint-Pierre, Ottignies, Belgium,
°CHU Brugmann, Bruxelles, Belgium, ’AZ Sint-Jozef, Malle, Bel-
gium, 3CHR Haute Senne, Soignies, Belgium, °University Hospital
of Liege, Liege, Belgium

Objective: The objective was to assess the efficacy and safety of
a single intra-articular administration of JTA-004, a novel protein
solution in development for the treatment of knee osteoarthritis
(OA) pain. 3 JTA-004 formulations were tested and compared to
Hylan G-F 20 during a 6-month period.

Material and methods: In this prospective, multicentre, dou-
ble-blind phase II/Ill trial (NCT02740231), 164 patients were
randomly assigned to one of the three JTA-004 formulations or
the reference treatment (Hylan G-F 20) in a 1:1:1:1 ratio. Patients
were evaluated using Western Ontario McMaster Universities
(WOMAC®) scores and Short-Form health survey (SF-12). The pri-
mary efficacy endpoint was the change from baseline at 6 months
in WOMAC® VA3.1 Pain Subscale. Safety was assessed by mon-
itoring and reporting vital signs, physical examination, adverse
events and concomitant medications throughout the study.

Results: At 6 months, patients in the three JTA-004 groups
showed a better improvement in pain compared to patients in the
reference group. The between-group difference (between each
JTA-004 test group and reference group) in adjusted (adapted to
difference in baseline values) mean change in WOMAC® Pain Sub-
scale Score from baseline ranged between 9.49 mm and -11.63
mm at 6 months post-injection. Statistical superiority of each
JTA-004 formulation over Hylan G-F 20 was however not demon-
strated (p-value between 0.052 and 0.141). As the three JTA-004
formulations had a similar efficacy in terms of pain reduction,
a post hoc analysis was subsequently performed between the
pooled JTA-004-treated patients and the reference group. This
analysis showed a 26.1 t 2.4 (adjusted mean + SE) mm improve-
ment in pain in the pooled JTA-004 group vs. 15.6 + 4.1 mm in the
reference group at 6 months, demonstrating a statistically signif-
icant superiority of JTA-004 over the reference (between-group
difference =-10.57; p = 0.030).

All JTA-004 formulations were shown to be well tolerated and had
a clinically acceptable safety profile.

Conclusions: This study provides a first evidence of efficacy and
safety of JTA-004 in the treatment of knee OA pain. A subsequent
larger pivotal phase Il study involving 676 patients will be con-
ducted to further confirm these promising findings.

OC12

CONFIRMED AND SEVERE SARCOPENIA BY
EWGSOP2 PREDICT 10-YEAR FRACTURE RISK
INDEPENDENT OF FRAX, FALLS AND BMD IN THE
OSTEOPOROTIC FRACTURES IN MEN (MROS)
STUDY: A META-ANALYSIS

N. C. W. Harvey', E. Orwoll?, T. Kwok?, M. K. Karlsson*, B. E.
Rosengren*, E. Ribom?, J. Cauley¢, P. M. Cawthon’, K. Ens-
rud?, E. Liw’, A. Cruz-Jentoft!?, C. Cooper', J. A. Kanis'?, M.
Lorentzon®, C. Ohlsson'4, D. Mellstrom'4, H. Johansson'?,

E. McCloskey'”

'MRC Lifecourse Epidemiology Unit, and NIHR Southampton Bio-
medical Research Centre, University of Southampton & University
Hospital Southampton NHS Foundation Trust, Southampton,
United Kingdom, 2Oregan Health & Science University, Portland,
OR, United States, *Department of Medicine & Therapeutics

and School of Public Health, The Chinese University of Hong
Kong, Hong Kong, China, “Clinical and Molecular Osteoporosis
Research Unit, Department of Clinical Sciences Malmo, Lund
University and Department of Orthopedics, Skane University
Hospital, Malmo, Sweden, *Department of Surgical Sciences, Uni-
versity of Uppsala, Uppsala, Sweden, *Graduate School of Public
Health, University of Pittsburgh, Pittsburgh, United States, "Re-
search Institute, California Pacific Medical Center, and Depart-
ment of Epidemiology and Biostatistics, University of California,
San Francisco, CA, United States, *Medicine and Epidemiology &
Community Health, University of Minnesota, Minnesota, United
States, *Mary MacKillop Institute for Health Research, Australian
Catholic University, Melbourne, Australia, '°Servicio de Geriatria,
Hospital Universitario Ramén y Cajal (IRYCIS), Madrid, Spain,
""MRC Lifecourse Epidemiology Unit, and NIHR Southampton Bio-
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medical Research Centre, University of Southampton & University
Hospital Southampton NHS Foundation Trust, Southampton, UK;
& NIHR Oxford Biomedical Research Centre, University of Oxford,
Oxford, United Kingdom, '2Mary MacKillop Institute for Health
Research, Australian Catholic University, Melbourne, Australia;
and Centre for Metabolic Bone Diseases, University of Sheffield,
Sheffield, United Kingdom, '*Mary MacKillop Institute for Health
Research, Australian Catholic University, Melbourne, Australia;
and Institute of Medicine, Sahlgrenska Academy, Sahlgrenska
University Hospital, MoIndal, Sweden, '“Centre for Bone and
Arthritis Research (CBAR), Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden, *Centre for Metabolic Bone
Diseases, University of Sheffield; and Centre for Integrated
research in Musculoskeletal Ageing (CIMA), Mellanby Centre for
Bone Research, University of Sheffield, Sheffield, United Kingdom

Aims: Having demonstrated that measures of physical function,
but not DXA appendicular lean mass (ALM), are predictive of in-
cident fracture, we investigated the predictive value of confirmed
and severe sarcopenia, using the recent European Working Group
on Sarcopenia in Older People (EWGSOP2) recommendations, for
incident fracture, independent of femoral neck bone mineral den-
sity (FNBMD), FRAX 10-year fracture probability and prior falls.

Methods: In USA, Sweden and Hong Kong (HK) MrOS cohorts, we
used an extension of Poisson regression to investigate relation-
ships between sarcopenia (y/n) and incident major osteoporotic
fracture (MOF: clinical vertebral, hip, wrist or proximal humer-
us). Confirmed sarcopenia was based on low DXA ALM/height
in combination with high chair stand time or low grip strength.
Additional low gait speed constituted severe sarcopenia. Asso-
ciations were adjusted for age and follow-up time, reported as
hazard ratio (HR) for first incident MOF. Further analyses adjusted
additionally for FRAX MOF probability, prior falls (y/n) or FNBMD
T-score. Results were synthesized by meta-analysis.

Results: We studied 5660 men in USA, 2764 in Sweden and 1987
in HK; (mean ages 73.5, 75.4 and 72.4 years; mean follow-up time
10.9, 8.7 and 9.9 years; mean % incident MOF 10%, 16%, 7% re-
spectively). Confirmed sarcopenia (prevalence=5.5% USA; 2.9%
Sweden; 10.1% HK) was associated with incident MOF [HR: 1.82
(95%Cl: 1.46, 2.27)]. Associations remained after adjustment for
prior falls or FRAX probability. Adjustment for FNBMD T-score led
to attenuation of the relationship: (HR:1.39; 95%Cl:1.11, 1.75). In
addition, severe sarcopenia (prevalence 0.5% USA; 0.6% Sweden;
3.6% HK) appeared more robustly associated with incident MOF
[HR: 2.07 (95%CI: 1.28, 3.33)], and remained associated after
each adjustment [e.g. with BMD T-score, HR: 1.80 (95%Cl: 1.12,
2.97)].

Conclusions: The predictive value for fracture of ENGSOP2 sar-
copenia definitions is reduced by inclusion of FN BMD T-score,
but addition of low gait speed as the marker of severe sarcopenia
yields a more robust predictive measure, albeit with lower preve-
lance. These findings further support the importance of physical
performance measures in defining sarcopenia.

OC13
MUSCLE DENSITY, BUT NOT SIZE, CORRELATES
WELL WITH MUSCLE PERFORMANCE

L. Wang', Y. Yin? G. Guglielmi3, X. Cheng', G. M. Blake?, K.
Engelke’

'Department of Radiology, Beijing Jishuitan Hospital, Beijing,
China, 2Medical Research & Biometrics Center, National Center
for Cardiovascular Disease, China, Beijing, China, *Department of
Radiology, University of Foggia, Foggia, Italy, “School of Biomedi-
cal Engineering & Imaging Sciences, King’s College London, Lon-
don, United Kingdom, SFAU, Department of Medicine 3, University
Hospital, Erlangen, Germany

OBJECTIVE: To determine the associations of handgrip strength
(HGS) and the Timed Up and Go test (TUG) with muscle size and
density of different muscle levels in healthy controls.

METHODS: 301 controls were enrolled in this study and recruited
for QCT imaging of the lumber, hip and mid-thigh. We also test
muscle strength (HGS) and physical performance (TUG). Gluteus
maximus muscle(GMaxM) and gluteus medius/minimus mus-
cle(GM/MinM), trunk muscle at vertebrae L2 level and mid-thigh
muscle were measured for cross-sectional areas and attenua-
tions. Health-related covariates included blood pressure, diabe-
tes mellitus, fracture history, fast serum glucose and the EuroQol
five-dimension score (EQ-5D).General linear models were fitted
using method of least squares to evaluate associations of TUG
and handgrip strength with muscle CSA and density.

RESULTS: None of the associations between muscle area and
TUG was significant after adjustment for age, height and weight.
The same result was observed in men for associations between
muscle density and TUG. In contrast, in women gluteus maximus
and trunk muscle density showed a significant association with
TUG even after adjustment for age, height and weight, although
slopes were rather small. Interestingly the slope was even neg-
ative in females (B -0.06, p =0.001, adjusted). In men but not in
women muscle area of the gluteus maximus and of the mid-thigh
were significantly associated with HGS but results were not sig-
nificant for the trunk muscle. Gluteus maximus and trunk muscle
density were significantly associated with HGS in men and wom-
en. Mid-thigh muscle density was significantly associated with
HGS in men only.

CONCLUSION: Qur study results show that muscle density per-
forms better than muscle size in associating with muscle perfor-
mance and seems to be as a surrogate for the role of physical
performance as hip fracture risk factors.
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THE MULTIDIMENSIONAL PROGNOSTIC INDEX
PREDICTS FALLS IN OLDER PEOPLE: AN 8-YEAR
LONGITUDINAL COHORT STUDY OF THE
OSTEOARTHRITIS INITIATIVE
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OBJECTIVES: Falls are associated with several negative out-
comes. Early identification of those who are at risk of falling is
of importance in geriatrics, and comprehensive geriatric assess-
ment (CGA) seems to be promising. Therefore, the present study
investigated whether the multidimensional prognostic index
(MPI), based on a standard CGA, is associated with falls in the
Osteoarthritis Initiative (OAI).

MATERIALS AND METHODS: A standardized CGA including infor-
mation on functional, nutritional, mood, comorbidities, medica-
tions, quality of life, and cohabitation status was used to calculate
a modified version of the MPI, categorized as MPI-1 (low), MPI-2
(moderate), and MPI-3 (high risk). Falls were self-reported and
recurrent fallers were defined as 22 in the previous year. Logistic
regression was carried out and results are reported as odds ratio
(ORs) with their 95% confidence intervals (Cls).

RESULTS: The final sample consisted of 885 older adults (mean
age 71.3 years, female = 54.6%). Recurrent fallers showed a sig-
nificant higher MPI than their counterparts (0.46 + 0.17 vs 0.38 £
0.16; P < .001). Compared with those in MPI-1 category, partici-
pants in MPI-2 (OR 2.13; 95% Cl 1.53-2.94; P < .001) and in MPI-3
(OR 5.98;95% CI 3.29-10.86; P < .001) reported a significant high-
er risk of recurrent falls over the 8-years of follow-up.

CONCLUSIONS: Higher MPI values at baseline were associated
with an increased risk of recurrent falls, suggesting the impor-
tance of CGA in predicting falls in older people.
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5-YEAR ADVERSE OUTCOMES OF SARCOPENIA
DIAGNOSED ACCORDING TO SIX DIFFERENT
DEFINITIONS

L. Lengelé’, C. Beaudart', M. Locquet!, J.-Y. Reginster'?, O.
Bruyére!?

'WHO Collaborating Center for Public Health Aspects of Muscu-
loskeletal Health and Ageing, Division of Public Health, Epidemi-
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chemistry Department, College of Science, King Saud University,
Riyadh, Saudi Arabia, Riyadh, Saudi Arabia, *Department of Sport
and Rehabilitation Sciences, University of Liege, Liege, Belgium,
Liege, Belgium

Introduction: Six operational definitions are proposed by different
working groups for the diagnosis of sarcopenia. We have previ-
ously shown, out of our SarcoPhAge study, that most of the sar-
copenia definitions were significantly associated with deaths over
a 3-year period, but not with physical disabilities and institution-
alizations. Our aim is to compare, in the same cohort, the impact
of using the 6 definitions on the prevalence and on the 5-years
follow-up consequences of sarcopenia.

Methods: Sarcopenia was diagnosed according to: EWGSOP 1,
IWGS, SSCWD, AWGS, FNHI and EWGSOP 2. Muscle mass was
measured with DXA, muscle strength by hand dynamometer and
physical performance by 4-m gait speed or the SPPB. Cox Propor-
tional Hazard ratios were calculated for 5-year incidence of mor-
tality, institutionalization, fracture, fall, or hospitalization during
the 5-year follow-up period. Analyses were adjusted for age, sex,
number of drugs and comorbidities, cognitive status and physical
activity level.

Results: 534 older subjects were included at baseline (73 (68-78)
years, with 321 (60.1%) women). The prevalence of sarcopenia
differed depending on the definition used: 13.9% with ENGSOP1,
17.6% with IWGS, 8.6% with SSCWD, 7.9% with AWGS, 5.6% with
FNHI and 4.5% with ENGSOP 2. A total of 481 participants were
included in the analyses on the 5-year mortality and institution-
alizations, 463 on fractures, 465 on hospitalizations and 459 on
falls. Among them, 65 died, 10 were institutionalized, 54 had frac-
tures, 240 were hospitalized and 191 fell. In multivariate analy-
sis, a higher risk of mortality is observed when the diagnosis of
sarcopenia was made with the EWGSOP 1 [HR of 2.12 (95% IC
1.12-4.03)] and the AWGS definitions [HR of 3.43 (95% IC 1.72-
6.86)]. For ENGSOP 2, the smaller sample of sarcopenic individ-
uals identified have impacted the statistical power of the study,
and consequently the association was not significant [HR of 1.42
(95% IC 0.59-3.42)] but remained in the same range of those ob-
served using the EWGSOP1. In subjects diagnosed with severe
sarcopenia with EWGSOP 2, the association with 5-year mortality
was not significant in the multivariate fully-adjusted model [HR
of 2.18 (95% IC 0.88-5.40)], probably because of low statistical
power, but these participants were at higher risk of experiencing
at least one fracture at 5 years [3.76 (95% IC 1.08-13.05)]. Sarco-
penia was not significantly associated with the 5-year incidence
of institutionalization, fall and hospitalization regardless of the
definition chosen.

Conclusion: In this sample, we found that sarcopenia diagnosed
with EWGSOP 1 and AWGS and severe sarcopenia diagnosed with
EWGSOP2 are associated with mortality and fracture respectively.
However, the various definitions are leading to significantly differ-
ent prevalences of sarcopenia, within the same population. This
has to be taken into account in future researches.
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LEVEL AND CHANGE IN SARCOPENIA
COMPONENTS PREDICT ADVERSE HEALTH
OUTCOMES: FINDINGS FROM THE HEALTH,
AGING AND BODY COMPOSITION STUDY
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Objective: To examine level and change in muscle mass, strength
and function in relation to risk of mortality, minor trauma fracture,
hospital admission and falls among older people participating in
the Health, Aging and Body Composition Study (USA).

Material and Methods: Analyses were based on 2902 men and
women, aged 70-79 years at baseline (1997-8). Appendicular lean
mass (ALM) was ascertained using DXA; muscle strength by grip
dynamometry; and muscle function by gait speed. Exposures
were mean level of each characteristic and change in age-specific
z-scores (characterised by linear mixed models) between base-
line and 5-year follow-up. These were examined as predictors of
mortality, self-reported and adjudicated hospital admission and
minor trauma fracture, and self-reported falls in the subsequent
decade using sex-adjusted time-to-first event Cox regression with
or without adjustment for potential confounders.

Results: Mean(SD) baseline grip strength, gait speed and ALM
was 32.7(10.6) kg, 1.1(0.2) m/s and 20.1(5.0) kg respectively;
annual percentage declines were 1.3(3.4), 1.3(3.8) and 0.7(1.1).
The proportion experiencing each outcome was: death (64%),
minor trauma fracture (15%); hospital admission (83%); and falls
(71%). Lower grip strength and gait speed were associated with
increased risk of all outcomes (p<0.03); lower ALM only predict-
ed mortality and minor trauma fracture (p<0.03). Greater declines
in grip strength, gait speed and ALM were related to increased
risk of mortality and hospital admission (p<0.01); declines in gait
speed and ALM also predicted falls (p<0.01). Hazard ratios for
mortality, hospital admission and falls per SD greater decline in
gait speed, adjusted for sociodemographic and lifestyle factors,
were 1.18(95%Cl:1.13,1.24), 1.15(1.11,1.21) and 1.12(1.07,1.18)
respectively. Sex-adjusted models for level and change in grip
strength and ALM each explained 4% of the variation for mor-
tality; values for gait speed level and change were 12% and 4%
respectively.

Conclusion: Lower levels and greater declines in muscle mass,
strength and function were associated with increased risk of ad-
verse health outcomes. This suggests that interventions to maxi-
mize peak levels in earlier life, and to reduce rates of age-related
decline, may reduce the burden of disease in this age group.
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RELATIONSHIP BETWEEN OBESITY AND RISK
OF MAJOR OSTEOPOROTIC FRACTURE IN
POSTMENOPAUSAL WOMEN: TAKING FRAILTY
INTO CONSIDERATION

G. Li", Z. Li', L. Thabane? J. Adachi?

'Guangdong Second Provincial General Hospital, Guangzhou,
China, 2McMaster University, Hamilton , Canada

Background: The role of obesity in fracture risk remains to be un-
certain and inconclusive in postmenopausal women. Our study
aimed to assess the relationship between obesity and risk of ma-

jor osteoporotic fracture (MOF; i.e., a clinical fracture of upper
arm or shoulder, hip, spine, or wrist) in postmenopausal women,
after taking frailty into consideration.

Methods: We used the data from the Global Longitudinal Study
of Osteoporosis in Women (GLOW) 5-year Hamilton cohort for
this study. Frailty was measured by a frailty index (FI) of deficit
accumulation at baseline. We incorporated an interaction term
(obesity x Fl) in the Cox proportional hazards regression model.

Results: We included 3985 women (mean age: 69.4 years) for anal-
yses, among which 29% were obese (n = 1118). There were 200
(5.02%) MOF events documented during follow-up: 48 (4.29%) in
obese women and 152 (5.65%) in the nonobese group. Significant
relationships between obesity, frailty and MOF risk was found: HR
= 0.72 (95% Cl: 0.67 - 0.78) for obesity, and HR = 1.34 (95% CI:
1.11 - 1.62) per-SD increase in the Fl. The interaction term was
also significant: HR = 1.16 (95% CI: 1.02 - 1.34) per-SD increase.
Increased HRs were found with higher Fls regarding the relation-
ship between obesity and MOF risk, indicating increasing frailty
attenuated the protective effect of obesity (Figure 1 below).

Conclusions: After taking frailty into consideration, obesity was
significantly associated with decreased risk of MOF in postmen-
opausal women, but frailty modifies the propensity of obesity to-
wards decreased fracture risk. Evaluating frailty status may aid in
understanding of the complex relationship between obesity and
fracture risk.

Figure 1. Different HRs for obesity regarding the MOF risk at dif-
ferent levels of the FI
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METHODS
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ABSTRACT

Objective: We still lack robust prediction models that are able to
guide clinical decisions and stratify osteoarthritis (OA) patients
according to risk of disease progression. This study aimed at
identifying the most important features of knee OA progressors.
To this end, we used machine learning (ML) algorithms on a large
set of subjects and features to develop advanced prediction mod-
els that provide high classification and prediction performance.

Methods: Participants, features and outcomes were from the Os-
teoarthritis Initiative. Features were from baseline (1107), includ-
ing articular knee tissues (135) assessed by quantitative MRI. 0A
progressors were ascertained by four outcomes: cartilage vol-
ume loss in medial plateau at 48 and 96 months (Prop_CV_48M,
96M); Kellgren-Lawrence (KL) grade =2; and medial joint space
narrowing (JSN) >1 at 48 months. Six feature selection models
were used to identify the common features in each outcome. Six
classification methods were applied to measure the accuracy of
the selected features in classifying the subjects into progressors
and non-progressors. Classification of the best features was
done using auto-ML interface and the area under the curve (AUC).
To prioritize the top features, Sparse Partial Least Square (sPLS)
method was used.

Results: For the classification of the best common features in
each outcome, Multi-Layer Perceptron (MLP) achieved the highest
AUC in Prop_CV_96M, KL, and JSN (0.80, 0.88, 0.95), and Gradient
Boosting Machine (GBM) for Prop_CV_48M (0.70). sPLS revealed
that the baseline top five features to predict knee OA progressors
are the joint space width (JSW), mean cartilage thickness of pe-
ripheral, medial, and central tibial plateau, and JSN.

Conclusion: This is the first time that such a comprehensive study
was performed for identifying the best features and classifica-
tion methods for knee OA progressors. Data revealed that early
prediction of knee OA progression can be done with high accu-
racy and based on only a few features. This study identifies the
baseline X-ray and MRI-based features and the most important
for predicting knee OA progressors. These results could be used
for the development of a tool enabling prediction of knee OA pro-
gressors.

Disclosures: This work was supported in part by the Osteoarthri-
tis Research Unit, University of Montreal Hospital Research Cen-
tre and the Chair in Osteoarthritis, University of Montreal, both
in Montreal, Quebec, Canada; and the Computational Biology
Laboratory, Laval University Hospital Research Center, Québec,
Quebec, Canada. AJ received a bursary from the Canada First
Research Excellence Fund through the TransMedTech Institute,
Montreal, Quebec, Canada. JPP and JMP are shareholders in Ar-
throLab Inc., FA is an employee of ArthroLab Inc. and the other
authors have no conflicts of interest for this work.
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RESVERATROL BENEFITS BONE HEALTH IN
POSTMENOPAUSAL WOMEN - OUTCOMES OF THE
TWO-YEAR RESHAW TRIAL

R. Wong', J. J. Thaung Zaw!, C. Xian? P. Howe!

'University of Newcastle, Callaghan, Australia, 2University of
South Australia, Adelaide, Australia

Objective: To evaluate the effect of 12 months of resveratrol
(RES) supplementation on bone mineral density (BMD) in post-
menopausal women.

Methods: RESHAW (Resveratrol Supporting Healthy Ageing in
Women) is the largest (146 participants) and longest (2 years)
trial of RES supplementation undertaken in postmenopausal
women (mean age 64 years). Participants were randomised to
RES (75mg twice daily, >98% trans-resveratrol) or placebo for 12
months, after which they crossed over to the alternate supple-
ment for a further 12 months. Before and after each phase, we
assessed bone mineral density in the hips and lumbar spine (by
DEXA) and the bone resorption marker, C-terminal telopeptide
type-1 collagen (CTX).

Results: Following 12 months of RES, lumbar spine BMD increased
by 1.5% compared to placebo, equating to an 18% improvement
in t-score (P=0.005). RES reduced the loss of BMD in the femoral
neck, resulting in a 12% improvement in FRAX t-score (P<0.001), a
36% reduction in hip fracture risk (P=0.040) and a 9% reduction in
the 10-year risk of a major osteoporotic fracture (P=0.052). These
results were confirmed by the within-individual comparisons from
the 2 x 12-month analysis wherein BMD increased in both the fem-
oral neck (P=0.040) and total femur (P=0.035) compared to pla-
cebo, and this was accompanied by a 7.3% reduction in plasma
CTX (P=0.025). Our sub-analysis of responses to RES supplemen-
tation revealed a relative increase of BMD in the femoral neck and
reduction in CTX levels in older women (265 years) compared to
women at mid-life (45-64 years).

Conclusion: This is the first study demonstrating benefits of RES
supplementation for older women at least 10 years postmeno-
pausal who are at heightened risk of osteoporotic fractures and
for whom the health risks of initiating hormone replacement ther-
apy outweigh any bone protective benefits.
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GEOGRAPHICAL ASSESSMENT OF BONE MINERAL
DENSITY WITH RELUGOLIX COMBINATION
THERAPY: RESULTS FROM THE PHASE 3 LIBERTY
PROGRAM

M. McClung', A. Al-Hendy?, R. Venturella®, J. Li*, L. Mcka-
in*, R. Wagman*

'0regon Osteoporosis Center, Portland, United States, *Depart-
ment of Obstetrics and Gynecology, University of Illinois College
of Medicine, Chicago, United States, *Department of Obstetrics
and Gynecology, Magna Graecia University of Catanzaro, Catan-
zaro, Italy, “Myovant Sciences, Inc., Brisbane, United States

Objectives: In phase 3 LIBERTY 1 and 2 studies, once-daily relugo-
lix combination therapy (Relugolix-CT [relugolix 40 mg, estradiol
(E2) 1.0 mg, norethindrone acetate (NETA) 0.5 mg]) significant-
ly reduced menstrual blood loss (MBL) in women with heavy
menstrual bleeding associated with uterine fibroids (UF).! We
assessed whether there was geographical variation in skeletal
response to Relugolix-CT.
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Materials and Methods: Premenopausal women (age 18-50
years) with heavy menstrual bleeding (MBL volume > 80 mL/cy-
cle) were randomized (1:1:1) to receive Relugolix-CT for 24 weeks,
relugolix 40 mg alone for 12 weeks followed by Relugolix-CT for
12 weeks (delayed Relugolix-CT), or placebo for 24 weeks. Ran-
domization was stratified by geographical region (North America
vs Rest of World) and baseline MBL volume (< 225 vs > 225 mL).
Bone mineral density (BMD) by dual energy X-ray absorptiometry
of the lumbar spine (LS) (L1-4) was assessed at screening and
Weeks 12 and 24. Percent change in BMD from baseline was sum-
marized by treatment group.

Results: In pooled LIBERTY studies (N: 768), mean % changes
from baseline at 24 weeks in LS BMD for Relugolix-CT, placebo,
and delayed Relugolix CT were -0.233, 0.184, and -1.972%, respec-
tively. When evaluated by region, results were consistent in EU/
South America/ South Africa: -0.346, 0.088, and -2.707% and in
North America: -0.192, 0.164, and -1.844%, respectively (Table).

Changes in lumbar spine BMD at 12 and 24 weeks

N 12 weeks 24 weeks

Total Cohort
Placebo 256 0.342% 0.184%

Relugolix + E2/NETA 254 -0.626% -0.233%
Relugolix — Relugolix + E2/NETA 258 -1.961% -1.972%

EU, South American, South Africa
Placebo 46 0.492% 0.088%

Relugolix + E2/NETA 51 -0.054% -0.346%
Relugolix — Relugolix + E2/NETA 49 -2.070% -2.707%

North American (United States)
Placebo 161 0.262% 0.164%

Relugolix + E2/NETA 153 -0.888% -0.192%
Relugolix — Relugolix + E2/NETA 149 -1.965% -1.844%

Conclusions: Compared to relugolix alone, Relugolix-CT preserves
bone mass in the lumbar spine over 24 weeks. Geographic dif-
ferences in skeletal response were not observed, demonstrating
consistent results across different ranges and populations. Initi-
ating treatment for UF with relugolix combined with E2/NETA rep-
resents a potential method for preserving BMD while providing
therapeutic benefit over the long-term.

Reference
1. Al-Hendy et al., ASRM 2019

Disclosures: Consulting fees: MM,AH, Myovant; RV, IBSA; MM,
Amgen; AH, Abbvie, Bayer, MD stem cells. Myovant employee,
stock, RBW, LM, JL.
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VITAMIN D SUPPLEMENTATION IN PREGNANCY
RESULTS IN GREATER OFFSPRING BONE MASS AT
4 YEARS: FINDINGS FROM THE MAVIDOS TRIAL
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United Kingdom, "NIHR Oxford Biomedical Research Centre,
Oxford, United Kingdom

Objectives: In the multi-centre MAVIDOS ftrial, pregnancy vitamin
D supplementation increased neonatal bone mass amongst win-
ter-born babies. We aimed to ascertain whether this effect is sus-
tained into later childhood, and have now assessed bone indices
at 4 years old in the Southampton participants.

Materials and Methods: In Southampton, Oxford and Sheffield, in
a double-blind design, 1134 pregnant women were randomised to
1000 IU/day cholecalciferol or matched placebo from 14 weeks
gestation to hirth. At age 4 years (Southampton participants
only, n=723 hirths), offspring assessments included anthropom-
etry, whole-body dual-energy x-ray absorptiometry (DXA) [Holog-
ic Horizon, yielding whole body less head (WBLH) bone mineral
content (BMC), bone mineral density (BMD), bone area (BA) and
lean mass (LM)], and a maternal questionnaire. Linear regression
was used to estimate the mean difference (represented by B) in
outcomes between the two randomisation arms, adjusted for sex,
and age at DXA. Additional adjustment for gestational age, mater-
nal early pregnancy BMI and the child’s milk intake was performed
in further models. Outcomes were standardised to a standard de-
viation scale, for ease of comparison.

Results: 564 children attended the 4-year visit; 452 had a usea-
ble DXA with minimal movement artefact. Maternal pregnancy
vitamin D supplementation led to greater offspring indices of
bone mass compared with placebo, irrespective of season, for
example WBLH BMD at age 4 years, [supplemented group, 0.477
(95% Cl: 0.472,0.481) g/cm?; placebo group 0.470 (0.466,0.475)
g/cm?; B=0.18 (0.00,0.35) SD p=0.047], and evidence of associat-
ed greater LM [supplemented group, 9.25 (9.08,9.42) kg; placebo
group 9.01 (8.83,9.18) kg; B=0.15 (-0.02, 0.31) SD p=0.081]. As-
sociations were consistent for lumbar spine indices, for BA and
BMC, and in the fully adjusted models. No differences in child
height, weight or BMI were observed between groups.

Conclusions: This is the first ever demonstration, in a large place-
bo-controlled, double-blind randomised trial, that maternal preg-
nancy vitamin D supplementation leads to sustained improve-
ment in offspring bone and muscle mass, informing public health
approaches for the prevention of fractures.
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Objective: To assess the efficacy of calcifediol in the treatment
of vitamin D deficiency, compared with therapeutic guidelines
recommendations for cholecalciferol in postmenopausal women.

Material and Methods: Phase llI-IV, double blind, randomised,
controlled, multicentre superiority clinical trial. Postmenopausal
women with baseline levels of 25(OH)D < 20 ng/mL were ran-
domised to three arms: 266 mcg of calcifediol/month for 4 or 12
months (standard and test regime), or to cholecalciferol 25000
IU/month for 12 months (as per therapeutic guidelines).

Results from an interim analysis - performed upon completion of
month 4 visit by 100% of evaluable patients - are presented and
reported without unblinding the study treatments. Both calcifedi-
ol groups are summarised for analysis.

The trial has been approved by the corresponding ethics commit-
tees and national competent authorities.

Results: 298 women were included in the ITT analysis. The av-
erage age was 63.4 + 8.2 years, 10.7% had osteoporosis and
received treatment, mean BMI was 29.3 + 6 kg/m? 25% of the
population had basal 25(0H)D levels <10ng/mL. All demographic
characteristics and risk factors for osteoporosis were balanced
amongst groups.

When analysing per treatment group,13.5% and 35% of women in
the calcifediol group reached values of 25(0H)D > 30ng/mL at 1
and 4 months when compared to 0% and 8.2% respectively in the
cholecalciferol group (p<0.01).

The mean change in ng/mL (Table 1) when compared to baseline
was 14.9 £ 8.1 with calcifediol and 9.9 + 5.7 with cholecalciferol
(p<0.01).

No relevant safety issues were reported for the present analysis.
Table 1: Variation of mean 25(OH)D levels

Conclusions: Calcifediol shows a greater efficacy than cholecal-
ciferol regime (as recommended in therapeutic guidelines), for
the treatment of vitamin D deficiency in postmenopausal women.
Cholecalciferol fails to achieve recommended levels in a signifi-
cant proportion of this population.

Acknowledgements: Osteoferol Study Group principal investiga-
tors and their teams: F Cereto, E Jodar, J del Pino-Montes, JM
Quesada-Gémez, JM Olmos-Martinez, MA Colmenero-Camacho,
R Alhambra, C Gémez-Alonso, B Galarraga.
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PERIOSTEAL EXPANSION DOES NOT COMPEN-
SATE LOSS OF BONE STRENGTH CAUSED BY
ENDOSTEAL RESORPTION WITH AGING: A LONGI-
TUDINAL HR-PQCT STUDY WITH 3D-REGISTRATION
FROM THE GERICO COHORT

E. Biver', B. van Rietbergen?, T. Chevalley', S. Ferrari’

'Division of Bone Diseases, Geneva University Hospitals and
Faculty of Medicine, University of Geneva, Geneve, Switzerland,
2Orthopaedic Biomechanics, Department of Biomedical Engi-
neering, Eindhoven University of Technology, Eindhoven, The
Netherlands

Introduction: Age-related bone loss is classically associated with
accelerated bone resorption at the trabecular and endocortical
bone surfaces. Meanwhile, periosteal expansion has been pro-
posed as a mechanical compensation to increase bone strength
in response to endosteal bone loss. However, this concept has
never been investigated in longitudinal studies, neither has the
association with changes in bone strength.

Methods: Bone mineral density and microstructure at distal radi-
us and tibia were assessed by high resolution peripheral quantita-
tive computed tomography (HR-pQCT), and bone strength by mi-
cro-finite element analysis, at baseline and after 3.2 + 0.4 years,
in 303 postmenopausal women (80%) and men (20%) (age 65.0 £
1.4 years) from the Geneva Retirees Cohort. An advanced 3D rigid
registration technique was used to obtain a highly sensitive quan-
tification of the net periosteal and endosteal volumes changes
between the two HR-pQCT assessments.

Results: Cortical volume (Ct.V) and failure load (FL) decreased
over time both at the radius and tibia (Ct.V,-3.0 £ 3.4% and - 1.7
+ 3.4%; FL -3.0 + 5.0% and -0.6 + 4.6% , respectively). Changes
in failure load were negatively correlated with net endocortical
resorption at the radius (r=-0.23, p<0.001) and tibia (r=-0.36,
p<0.001). In contrast, net periosteal apposition was positively
associated with net endocortical resorption at the radius (r=0.62,
p<0.001) and tibia (r=0.33, p<0.001), but not with changes in fail-
ure load (r=0.02, p=0.688; r=0.03, p=0.584, respectively).

Conclusion: Periosteal and endocortical changes with aging are
partially correlated, but changes of bone strength with ageing
result predominantly from endocortical bone loss which is only
partially compensated by periosteal expansion. These new data
on the respective contribution of bone modeling and remodeling
on changes in bone strength with ageing need to be confirmed in
larger cohorts.
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MEASURES OF MUSCLE ADIPOSITY, BUT NOT
MUSCLE CROSS-SECTIONAL AREA, PREDICT
FRACTURES INDEPENDENT OF FRAX, FALLS AND
BMD IN THE OSTEOPOROTIC FRACTURES IN MEN
(MROS) STUDY
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Sweden, 'Research Institute, California Pacific Medical Center,
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Minnesota, United States, °Mary MacKillop Institute for Health
Research, Australian Catholic University, Melbourne, Australia,
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Bone Diseases, University of Sheffield, Sheffield, United Kingdom,
3Mary MacKillop Institute for Health Research, Australian Catho-
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Sahlgrenska Academy, Sahlgrenska University Hospital, MolIn-
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Sweden, *Centre for Metabolic Bone Diseases, University of
Sheffield; and Centre for Integrated research in Musculoskeletal
Ageing (CIMA), Mellanby Centre for Bone Research, University of
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Aims: DXA appendicular lean mass (as an estimate of muscle
mass) is poorly associated with incident fractures after adjust-
ment for bone mineral density (BMD). We investigated the predic-
tive value of muscle measures from peripheral quantitative (pQ)
CT for incident fractures, controlling for BMD, FRAX 10-year frac-
ture probability or prior falls.

Methods: In the US MrOS cohort, we used an extension of Poisson
regression to investigate relationships between muscle meas-
ures from pQCT at the 66% tibia (Stratec XCT2000/3000; muscle
cross-sectional area (CSA), muscle density and intramuscular fat
area) and incident major osteoporotic fracture (MOF: clinical ver-
tebral, hip, wrist or proximal humerus). Associations were adjust-
ed for age and follow-up time, reported as hazard ratio (HR/SD
increase in the exposure) for first incident MOF. Further analyses
adjusted additionally for FRAX MOF probability, prior falls (y/n) or
femoral neck BMD T-score.

Results: We studied 1008 men [mean (SD) age: 77.0 (5.1) years],
followed for a mean(SD) 7.1(2.8) years until MOF (n=68 frac-
tures). In models adjusted for age and follow-up time, there were
no statistically significant associations between muscle CSA,
density or intramuscular fat area, and risk of MOF. The pattern of
relationships was not materially changed by adjustment for prior
falls or FRAX probability. In contrast, after inclusion of femoral
neck BMD T-score, greater intramuscular fat area was predictive
of greater MOF risk [HR/SD: 1.49 (95%Cl:1.17,1.90)], and higher
muscle density was associated with lower MOF risk [HR/SD: 0.76
(95%Cl: 0.59,0.98)].

Conclusions: pQCT measures of muscle adiposity [intramuscular
fat area (positive) and muscle density (negative)], but not muscle
cross-sectional area, were associated with an increased risk of
incident major osteoporotic fractures only after adjustment for
femoral neck BMD T-score. These findings demonstrate the com-
plex interplay between muscle, fat and bone tissue in fracture
risk.
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A NEW PREDICTION TOOL BASED ON ELEC-
TRONIC MEDICAL RECORDS DATA TO ASSESS
IMMINENT HIP FRACTURE RISK IN SECONDARY
FRACTURE PREVENTION: A COHORT ANALYSIS
INCLUDING OVER 700,000 PATIENTS FROM DEN-
MARK, SPAIN AND THE UK

M. T. Pineda-Moncusi', S. Khalid? L. Elhussein?, C. Dy-
er-Smith’, A. Moayyeri4, M. Ernst’, D. Martinez-Laguna’,
X. Nogués!, C. Reyes?, E. Toth*, F. Lebon, C. Libanati*, M.
Javaid?, C. Cooper? B. Abrahamsen?, D. Prieto-Alhambra?
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Saludable (CIBERFES), Barcelona, Spain, ?Nuffield Department

of Orthopaedics, Rheumatology, and Musculoskeletal Sciences
(NDORMS), University of Oxford, Oxford, United Kingdom, *Open
Patient data Explorative Network (OPEN), Department of Clinical
Research, University of Southern Denmark and Odense University
Hospital, DK-5000 Odense C, Odense, Denmark, “UCB Biopharma
SA, Brussels, Belgium, ~GREMPAL Research Group, Idiap Jordi
Gol and CIBERFES, Barcelona, Spain

Objective: There is a scarcity of clinical tools to estimate immi-
nent (1-year) Fx risk amongst recently fractured subjects. We
have developed and externally validated a tool to predict the im-
minent hip Fx risk in the year following a first fragility Fx.
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Methods: Patients with a first recorded Fx at age 50 or over were
identified in primary care records from Catalonia (SIDIAP) and the
UK (CPRD), and in the Danish Health Registers (DHR). SIDIAP par-
ticipants were split in a training (80%) and test (20%) datasets. A
total of 46 potential predictors were identified from previous liter-
ature. LASSO was used to select key predictors, and combined in
a prediction tool using logistic regression. The model was inter-
nally (test set) and externally (CPRD and DHR) validated in terms
of discrimination (area under ROC curve [AUC]) and calibration
(observed vs predicted stratified by age and gender). Intercepts
were recalibrated in CPRD and DHR to account for differences in
baseline risk.

Results: The SIDIAP training/test datasets included 39,282/9,820
patients, with 310 (0.8%)/80 (0.8%) sustaining a hip Fx in the fol-
lowing year. CPRD and DHR contributed 148,077 and 509,551 par-
ticipants and 10,814 and 12,713 hip Fx, respectively.

The final validated tool included 7 predictors (Table 1) and had
an AUC of 0.78 with good calibration. External validation in CPRD
and DHR showed AUC of 0.71 and 0.70, respectively.

Conclusions: We have developed and validated a prediction tool
for the estimation of imminent hip Fx risk amongst patients who
have just suffered their first Fx. The resulting tool has great pre-
dictive validity (discrimination and calibration) in three large re-
al-world European populations.

Disclosures: all disclosures are outside the submitted work.

miology Unit, University of Southampton, Southampton General
Hospital, Southampton, United Kingdom, SNDORMS, Nuffield
Department of Orthopaedics, Rheumatology and Musculoskele-
tal Sciences, University of Oxford, Oxford, United Kingdom

Objective: The individual and societal benefits of opportunistic
screening for vertebral fractures using CT scans performed as
part of daily clinical practice (routine CT) will be dependent not
only on the diagnostic performance of the method but also on
the proportion of referrals who have already been diagnosed with
vertebral fractures and/or treated for osteoporosis. The purpose
of this scoping analysis was to assess the potential for oppor-
tunistic screening for vertebral fractures in patients undergoing
a routine CT.

Materials and methods: 2,000 consecutive men and women, aged
>50 years, undergoing a CT of the thorax, abdomen and/or pelvis
from 1% January 2010 at Holbaek Hospital, Denmark. These pa-
tients were matched 1:3 on age and gender against a randomly
drawn background population cohort from the same geographic
region and year. Data were retrieved from Danish health and pre-
scription registers.

Results:
. _ Background population controls
CT scan population (n=2,000) (n=5,923)
Age, mean (years) 70.2 70.3
Gender, % men 51.6 51.5

Medical history, %'

Table 1. Predictors (OR (95% Cl)) for the Imminent Hip Fx tool Vertebral fracture 15 06
Major osteoporotic fracture 14.2 1.7
B Osteoporosis 3.5 3.0
Variables OR géf,owm g?oir:u Medicati’:ns, %
Age (years) 1.08 1.07 1.09 Current AOM? il 40
Sex (Male) 0.73 0.55 0.96 Prior AOM? 4.0 108
Dementia diagnosis 1.53 1.14 2.06 Current corticosteroids? 14.6 6.9
Diabetes without complications 1.29 1.01 1.66
Proton pump inhibitors use 1.21 0.96 1.53 AOM, anti-osteoporosis medication. " using hospital ICD-10 diag-
Renal disease 1.18 086 1.62 nosis codes from 1994 or later; ? in the year prior to the year of
Cardiovascular disease 1.1 0.85 1.44 the index Scan; 3) from 1995 or Iater
Abbreviations: OR, Odds Ratio; Cl, Confidence interval.
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THE POTENTIAL FOR OPPORTUNISTIC IDENTIFI-
CATION OF VERTEBRAL FRACTURES IN PATIENTS
UNDERGOING A CT SCAN AS PART OF DAILY
CLINICAL PRACTICE: A DESCRIPTIVE STUDY US-
ING REGISTRY DATA
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Senl,Z,S
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Sweden, Danish Centre for Health Economics, University of

Southern Denmark, Odense, Denmark, ’"MRC Lifecourse Epide-

Conclusion: Patients undergoing a routine CT scan of the thorax,
abdomen and/or pelvis have a low prevalence of already rec-
ognized prior vertebral fractures, diagnosed osteoporosis, and
current AOM treatment, although higher than in a matched back-
ground population comparator cohort. With vertebral fractures
estimated to be prevalent in up to 1 in 4 men and women aged 50
years or older[1], these results indicate a significant potential for
opportunistic identification of vertebral fractures using routine CT
scans.

References

[1] Ballane G, Cauley JA, Luckey MM, et al. Ost Int 2017;28:1531-
42
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A CLINICAL TOOL FOR AUTOMATED PREDICTION
OF HIP AND MAJOR OSTEOPOROTIC AT FIVE-
AND ONE-YEARS FRACTURES USING ELECTRONIC
MEDICAL RECORDS DATA: THE EPIC STUDY
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Objectives: Increasing availability of patient data in healthcare is
an unprecedented opportunity for creating prediction tools that
can be automatically implemented in electronic medical records
system. We aimed to develop and validate a fracture prediction
tool that leverages patient data as routinely available in primary
care computerized records.

Methods: Population-based cohort study. Data was extracted
from all subjects = 50 years old registered in the SIDIAP database
on 1/1/2012, with data for 1+ years. SIDIAP contains primary care
records linked to pharmacy dispensations for >6 million people
(>80% Catalonian population). Participants were followed up until
the earliest of death, transfer out/migration, or end of 2017.

A model was developed to predict hip fracture and major osteo-
porotic fracture risk at 1 and 5 years. Potential predictors were
pre-specified based on previous literature and combined in Cox
models to derive prediction tools. Bootstrapping methods were
used to select key predictors to be combined in the final resulting
models. Internal validation was performed on a reserved 20% ran-
dom sample, using c-statistic for discrimination, and observed vs
predicted plots for calibration.

Results: A total of 1.76 million people were included (1.41M de-
velopment cohort and 0.35M validation cohort), 50.7% women, of
average age 65.4 years.

Fracture rates were 3.57/1,000 person-years for hip and 11.61 for
major fracture. Key predictors of increased fracture risk included
age, female gender, history of falls or previous fractures, specific
medication/s use (insulin, GnRH inhibitors, anticonvulsants, sed-
atives, SSRI, antipsychotics), and a history of diabetes mellitus
(type 1>type 2), cerebrovascular disease, ischemic heart disease,

COPD and anorexia nervosa. Variables associated with lower
fracture risk included use of statins, thiazide diuretics, and over-
weight/obesity.

Combined, these resulted in a c-statistic of 85% for hip and 84%
for major fracture at 5 years and 85% and 72% at one year. Calibra-
tion was excellent for both outcomes and time points.

Conclusions: We have developed and validated a clinical predic-
tion tool for hip and major osteoporotic fracture risks, with an
excellent performance. This tool can be installed in electronic pri-
mary care records systems for automated risk calculations at the
population level. More research is needed on the transportability
and external validity of this tool.
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Objective: The SCOOP study compared usual care to a FRAX-
based screening strategy, whereby anti-osteoporosis treatments
were targeted to women age 70-85 years at high risk of hip frac-
ture. In the screening arm, 14.6% of the women were allocated
to the high risk group. Over the course of 5 years, screening pre-
vented 54 hip fractures compared with usual care (p=0.002). The
present analysis examined the pattern of prevented hip fractures
using observed (0) and expected (E) hip fracture rates.

Materials and Methods: Five-year probabilities of hip fracture
were calculated, without the inclusion of femoral neck BMD, using
an adaptation of the FRAX UK model.

Results: In the 6250 women in the usual care arm, a total of 212
women with incident hip fractures were expected, with a total of
218 fractures actually observed (O/E 1.03, 95% 0.90-1.18). In the
6233 women in the screening arm, 212 women with incident hip
fractures were also expected, but only 164 were observed (0/E
0.77,95% 0.66-0.90), a reduction of 48 hip fractures. Within the
screening arm alone, 142 hip fractures were expected in the 5335
women (rate 2.7%) deemed not to be at high risk of hip fracture,
with 125 hip fractures observed (O/E 0.88, 95% 0.73-1.05). In
contrast, in the 898 women categorised at high risk and recom-
mended for treatment, 70 hip fractures were expected (rate 7.8%)
but only 39 were observed ((0/E 0.56, 95% 0.40-0.77).

Conclusion: Screening by FRAX hip fracture probability is associ-
ated with a significant reduction in hip fractures. The trend for a
small non-significant reduction in those not deemed at high risk
may infer an independent effect of screening on hip fracture risk,
though this requires further exploration. However, the majority

~ VIRTUAL WORLD CONGRESS ON
53 () O IOF-ESCEO CONGRESS OSTEOPOROSIS, OSTEOARTHRITIS
- 2020 AND MUSCULOSKELETAL DISEASES




ORAL COMMUNICATION |

of hip fractures prevented in SCOOP arose from the women des-
ignated to be high risk and recommended for anti-osteoporosis
treatment. These results support the use of FRAX as a gateway
for screening in women age 70 years or more.
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BONE MICROARCHITECTURE OR AREAL BONE
MINERAL DENSITY FOR DISCRIMINATION OF
VERTEBRAL DEFORMITY IN OLDER ADULTS: A
CROSS-SECTIONAL STUDY
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Hobart, Australia, 2Department of Medicine, School of Clinical
Sciences, Monash Health, Monash University, Melbourne, Aus-
tralia, Melbourne, Australia

Background: Both areal bone mineral density (aBMD) and bone
microarchitecture have been associated with vertebral deformity
(VD), but there are limited data on the utility of bone microarchi-
tecture measures in combination with aBMD in discriminating VD.
Objective: This study aimed to describe whether bone mi-
croarchitecture measures alone or in combinations with
aBMD can improve discrimination of VD in older adults.
Material and Methods: Data on 196 subjects (mean age (standard
deviation, SD) =72 (7) years, female 46%) were utilized. VD of T4-L4
and spine aBMD were measured using dual-energy X-ray absorpti-
ometry. VD was defined if anterior to posterior height ratio (Ha/Hp)
was more than 3-SD, 4-SD below, or >25% decrease compared with
the sex-matched normal means. Bone microarchitecture parame-
ters at distal radius were collected using high-resolution periph-
eral computed tomography (HRpQCT) and analyzed using StrAx.
Results: The strongest associations were seen for the corti-
cal thickness (odds ratios (ORs): 2.63/SD decrease for 25%
and 2.38/SD decrease for 3-SD criterion) and compact cortical
area (OR: 3.33/SD decrease for 4-SD criterion). The area under
the curve (AUC) for spine aBMD for VD was 0.594, 0.597 and
0.634 for 25%, 3-SD and 4-SD criteria, respectively (all P<0.05).
Compact cortical area, cortical thickness and compact corti-
cal thickness alone had the largest AUCs for VD (0.680-0.685
for 25% criterion, 0.659-0.674 for 3-SD criterion and 0.699-
0.707 for 4-SD criterion). Adding spine aBMD or radial volu-
metric bone mineral density (vBMD) to each cortical meas-
ure did not improve VD discrimination (AAUC 0.8% to 2.1%).
Conclusions: Cortical measures had the best utility for discrimi-
nating VD when used alone. Somewhat surprisingly, adding either
spine aBMD or radial vBMD did not improve the utility of cortical
measures.

Acknowledgement: We would like to thank all participants and
staff involved in this study. This work was supported by National
Health and Medical Research Council (APP1045408). LLL is sup-
ported by a NHMRC Early Career Fellowship (1070586).
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NO NEGATIVE ASSOCIATIONS, AND EVEN SOME
POSITIVE ONES, BETWEEN BONE MASS, MICRO-
STRUCTURE AND STRENGTH, AND DIETARY ACID
LOAD IN A PROSPECTIVE COHORT OF COMMU-
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Background: According to the debated acid-ash theory, dietary
acid load (DAL) may be a risk factor for osteoporosis. Studies
on the association of DAL with bone mineral density (BMD) have,
however, yielded inconclusive results. Bone microstructure (MS)
and strength have not yet been evaluated in relation to DAL. In this
cross-sectional and longitudinal study conducted in the Geneva
Retirees Cohort (GERICO), we explored the associations between
BMD, bone MS and strength, fracture risk, and DAL in postmeno-
pausal women and men.

Methods: GERICO comprised healthy women and men aged 651
years at baseline. Potential renal acid load (PRAL) (mEq/d) was
calculated as a DAL proxy from 3-day food records to charac-
terise participants’ diet as alkaline (ALK-D) (PRAL<-5), neutral
(NEUT-D) (-5<PRALs5) or acidic (ACID-D) (PRAL>5). Volumetric
BMD and bone MS at the distal radius and tibia, and areal BMD
(aBMD) were assessed by peripheral high-resolution quantitative
computed tomography and dual-energy X-ray absorptiometry,
respectively, at baseline (n=853, 79% women) and after 6.11.4
years of follow-up (n=695). Bone strength was assessed by mi-
cro-finite element analysis at baseline (n=850) and after 3.0£0.5
years (n=613). Prevalent and incident fractures were recorded.

Results: Fifty-nine, 23 and 18% of the participants had ALK-D,
NEUT-D and ACID-D, respectively. Baseline BMD, bone MS and
strength were non-different or even better in those with an ACID-D
as compared with those with ALK and NEUT-D. Indeed, women
with ACID-D had higher values of tibia trabecular MS, while men
had greater hip and radius aBMD and bone strength. Women, but
not men, with an ACID-D had lower cortical, endocortical and tra-
becular bone loss at the radius compared to those with ALK and/
or NEUT-D, even after adjustment for covariates. In both sexes,
the changes of peripheral bone strength and of bone traits at the
tibia and spine did not differ in the 3 PRAL groups. There was no
difference in prevalent and incident fractures.

Conclusions: The null or even positive associations observed
between BMD, bone MS and strength, fractures, and DAL in this
cohort of healthy individuals, do not support the hypothesis of
DAL-mediated negative effects on bone as postulated by the ac-
id-ash theory.
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FREQUENCY OF NORMAL DXA AND T-SCORE OS-
TEOPOROSIS IN POSTMENOPAUSAL WOMEN WITH
FRACTURE: A REGISTRY-BASED COHORT STUDY
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Purpose: Some women who sustain osteoporotic fracture have
normal BMD and the majority do not have T-score osteoporosis.
We hypothesized that adding trabecular bone score (TBS) to DXA
would: 1) demonstrate that few women with fracture have normal
bone, (normal T-score AND TBS) and 2) increase the proportion
of women with fracture that have abnormal bone (T-score < -2.5
or low TBS).

Methods: In Manitoba a public healthcare system anonymously
links DXA data to population-based databases. This study includ-
ed all women age 50+ with a 1**DXA from 2/1999 to 3/2018 for
whom valid spine and hip DXA, TBS and fracture data were avail-
able. Abnormal vertebrae were excluded from T-score calculation
following ISCD guidance. Fractures were defined as any fracture
(excluding head/neck, hands/feet, ankle and those from high-trau-
ma) within 5 years before (prior) or 5 years after DXA (incident).
Bone status was defined as: Normal = T-score of spine, femoral
neck and total femur > -1.0 AND TBS >1.31; Abnormal = T-score
<-2.5 OR TBS < 1.23; and borderline = all others.Analyses were
stratified by age decade, (50-59, 60-69, 70-79 and 80+ years).

Results: 4649 women fractured prior to index DXA; only 261 (6%)
had normal bone. The prevalence of normal bone in those with
prior fracture declined with age from 11% age 50-59 to 1% age
80+ (Cochran-Armitage p-trend <0.001). Of the 451 women with
prior hip fracture, bone was normal in 4 (<1%). In those with in-
cident fracture (2547 any, 391 hip) only 4% and 1% respectively
had normal bone. In those with any incident fracture an age-re-
lated decline in normal bone (9% age 50-59 to 1% age 80; p-trend
<0.001) was observed. T-score osteoporosis was present in 40%
with any prior and 46% with any incident fracture (65% and 60%
for prior and incident hip fracture, respectively). Including TBS in-
creased the proportion with abnormal bone to 61% and 68% for
any prior or incident fracture, and to 80% and 81% for prior or
incident hip fractures, respectively (all p < 0.001).

Conclusion: Normal bone by DXA is rare in women with fracture
when both BMD and TBS are considered. Including TBS increases
identification of abnormal bone compared to BMD alone. Most
fractures occur in postmenopausal women without T-score osteo-
porosis. Treating only those women with a T-score <-2.5 will result
in many with subsequent fractures not receiving therapy.
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THE RISK OF HIP AND NON-VERTEBRAL FRAC-
TURES IN PARKINSON'S DISEASE: A SYSTEMATIC
REVIEW AND META-ANALYSIS

M. Schini’, T. Vilaca', E. Poku!, S. Harnan!, A. Sutton', I. E.
Allen?, S. Cummings?, R. Eastell!

'The University of Sheffield, Sheffield, United Kingdom, 2The Uni-
versity of California, San Fransisco, San Fransisco, United States

Objectives: Parkinson’s disease (PD) is a neurodegenerative dis-
order that is more prevalent in older individuals. Previous stud-
ies have suggested that PD patients have an increased risk of
fractures compared to the general population, mainly due to falls.
However, the risk has not been fully assessed. To assess the im-
pact of PD on the risk of hip and non-vertebral fractures, we con-
ducted a systematic review and meta-analysis.

Materials and methods: Comprehensive searches of three key
bibliographic databases (Medline, Embase and Cochrane) were
conducted to identify reviews and primary studies relating to the
risk of fractures in patients with PD. An initial search (December
2017) was conducted to identify relevant systematic reviews as a
source of primary data. Further focused searches were undertak-
en to identify additional primary studies published since the most
recent systematic review conducted their searches on hip frac-
tures. The searches for primary studies were performed in March
2018 with an update in 2019 (Medline only) and supplemented
with additional search techniques. Search terms were based
around Parkinson’s disease and fractures. We selected observa-
tional studies with data on the risk of fractures in adults with PD
compared to controls without a diagnosis for this disorder. Study
quality was assessed using the Newcastle Ottawa Scale. We used
the random-effects model to pool the results.

Results: Seventeen independent studies (14 cohorts and 3
case-controls), that involved 2,337,184 participants were includ-
ed in the hip fracture analysis. Nine studies (all cohorts), that
involved 1,363,910 people were included in the non-vertebral frac-
ture analysis. Study quality was judged to be moderate to good.
Overall, PD patients have an increased risk for both hip fractures
(RR 2.40, 95% CI 2.04 to 2.82) and non-vertebral fractures (RR
1.80,95% CI 1.60 to 2.01) compared to controls. The relative risk
for hip fractures is higher in men (RR 2.93, 95% CI 2.05 to 4.18)
than in women (RR 1.81, 95% CI 1.61 to 2.04). There were no ef-
fects of the study design, geographical region, or criteria for diag-
nosing Parkinson's disease on the hip fracture rate.

Conclusions: There is an increase in the risk of hip and non-ver-
tebral fractures in patients with Parkinson’s disease, with male
patients with PD being more at risk of hip fractures than female
patients.
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MUSCLE DENSITY IS BETTER THAN BONE DENSITY
IN THE DISCRIMINATION OF INCIDENT HIP FRAC-
TURE: A PROPENSITY SCORE MATCHING STUDY

L. Wang', Y. Yin? G. B. Blake?, X. Cheng', K. Engelke*

'Department of Radiology, Beijing Jishuitan Hospital, Beijing,
China, 2Medical Research & Biometrics Center, National Center
for Cardiovascular Disease, China, Beijing, China, 3School of
Biomedical Engineering & Imaging Sciences, King's College
London, London, United Kingdom, “FAU, Department of Medicine
3, University Hospital, Erlangen, Germany

Objective: To explore the value of muscle parameters for the dis-
crimination of acute hip fractures and to compare discriminating
capabilities with bone variables.

Methods: 438 low-energy acute hip fracture cases and 316
healthy controls from the China Action on Spine and Hip Status
(CASH) study were included in the study. Muscle cross sectional
area (CSA) and density were measured for the gluteus maximus
(G.max) and gluteus medius and minimus (G.med/min). Areal
BMD (aBMD) of the femoral neck (FN) and total hip (TH) were
measured. Using propensity score matching (PSM), we generated
two samples with cases and controls matched for age, BMI and
sex. Logistic models were used to evaluate the odds ratio (OR) of
fracture per SD increase of muscle and bone parameters.

Results: After PSM, 159 femoral neck fracture cases were
matched with 159 non-fracture controls, and 101 intertrochanter-
ic fracture cases with 101 controls. G.max muscle Hounsfield unit
(HU) value (FN fracture: OR 0.39, CI% 0.28-0.54, TR fracture: OR
0.23, CI% 0.13-0.39) and G.med/min muscle HU value (FN frac-
ture: OR 0.11, Cl% 0.07-0.19, TR fracture: OR 0.05, CI% 0.02-0.13)
were strongly associated with hip fracture after adjustment for FN
aBMD. At both fracture sites G.med/min muscle density showed
the best discrimination (AUC 0.882 for FN fractures, 0.945 for
TR fractures) while G.max muscle density was equivalent to FN
aBMD in discrimination of fractures and G.max muscle CSA was
poorer than the other indices.

Conclusion: Muscle density performs better than aBMD and
muscle size in the discrimination of hip fracture.
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EFFICACY OF SYMPTOMATIC TREATMENTS FOR
KNEE OA: A SYSTEMATIC REVIEW AND NETWORK
META- ANALYSIS WITH A 6-MONTH TIME-HORI-
ZON

C. Beaudart’, L. Lengelé’, A. Geerinck’, V. Leclercq’, D.
Sanchez Rodriguez', O. Bruyére', J.-Y. Reginster’

1University of Liege, Division of Public Health, Epidemiology and
Health Economics, Liege, Belgium

Introduction: Several pharmacological options claim their ability
to better control the symptoms of knee OA but their respective ef-
ficacy is still debated. The purpose of this network meta-analysis

(NMA) is to assess and to compare the potential benefit of differ-
ent pharmacological treatments (given for at least 6 months) on
pain and function, in patients suffering from knee OA

Methods: Studies were retrieved through a systematic review pro-
cess in accordance with the Preferred Reporting Items for Sys-
tematic Review and Meta-analysis (PRISMA). Medline (via Ovid),
Scopus, and Cochrane database of systematic reviews (via Ovid)
were searched for RCTs published up to August 2018, performed
in adults (18 years and over) and which assess the efficacy of
knee OA treatments. All pharmacological treatments, commonly
prescribed or currently reviewed by the regulatory authorities, for
the symptomatic relief of knee OA, including all routes of admin-
istration, were considered, providing they were given for at least 6
consecutive months. The primary outcomes were pain and func-
tion changes from baseline. A Bayesian network meta-analysis
combining direct and indirect comparisons was run and Stand-
ardized mean differences (SMDs) and mean differences with 95%
credibility intervals (95%Crls) were calculated. A hierarchy of the
competing interventions using the surface under the cumulative
ranking curve (SUCRA) and mean ranks was obtained.

Results: 9349 references were identified from the search strategy
and 92 were concordant with our inclusion criteria. Among them,
83 interventions were studied for pain and 59 for function. More
than half of the studies were performed on participants aged 60
years and older and the mean duration of treatment across stud-
ies was 50 months. A significant association with decreased pain
was found for Hyaluronic Acid (SMD -0.28, 95%Crls -0.39;-0.17),
Crystalline Glucosamine Sulfate (SMD -0.29, 95%Crls -0.57;-0.01),
the combination of Hyaluronic acid and Triamcinolone (SMD
-0.39, 95%Crls -0.75;-0.04), Vitamin D (SMD -0.31, 95%Crls - 0.55;-
0.06) and pharmaceutical-grade Chondroitin Sulfate (SMD -0.23,
95%Crls -0.39;-0.07). For pain, the combination Hyaluronic Acid
+ Triamcinolone had the highest probability of being the most
effective long- term treatment (SUCRA value of 0.79). Moreover,
a significant improvement in physical function was observed
following treatment with Crystalline Glucosamine Sulfate (SMD
-0.44, 95%Crls -0.66;-0.22), Tanezumab (SMD -0.39, 95%Crls
-0.73,-0.05, Acetaminophen (SMD -0.34, 95%Crls -0.69,0.00), Vita-
min D (SMD -0.30, 95%Crls -0.84,-0.24) and Hyaluronic Acid (SMD
-0.21, 95%Crls -0.44,0.01). For function, Crystalline Glucosamine
Sulfate has the highest probability of being the most effective
long-term treatment (SUCRA value of 0.91).

Conclusion: A minimum of 6-month treatment with Hyaluronic
Acid, Crystalline Glucosamine Sulfate, pharmaceutical- grade
Chondroitin Sulfate, Tanezumab, Vitamin D, Acetaminophen or the
combination of Hyaluronic Acid and triamcinolone, was shown, in
this NMA, to improve pain and/or physical function in patients
suffering from knee OA.
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OSTEOGENESIS IMPERFECTA: FRACTURE CHAR-
ACTERISTICS DURING PREGNANCY AND
POST-PARTUM

E. Koumakis’, A. Dellal', M. Debernardi', B. Cortet? F.
Debiais?, R. M. Javier*, T. Thomas?’, N. Mehsen?, M. Co-
hen-Solal’, E. Fontanges®, M. Laroche®, C. Marcelli'’, K.
Briot!, C. Roux', C. Cormier'

'Cochin Hospital, Rheumatology Department, Paris, France, Par-
is, France, 2Rheumatology Department, Lille,, Lille, France, *Rheu-
matology Department, Poitiers, Poitiers, France, ‘Rheumatology
Department, Strasbourg, France, SRheumatology Department,
Saint-etienne, France, ‘Rheumatology Department, Bordeaus,
France, "Rheumatology deparment, Lariboisiere, Paris, France,
$Rheumatology Deparment, Lyon, Lyon, France, Rheumatology
Deparment, Toulouse, France, '’Rheumatology Department, Lille,,
Caen, France

Objectives: Pregnancy and post-partum are conditions associ-
ated with bone loss. Fracture occurrence during pregnancy and
post-partum, and the determinants of these fractures, are not well
known in Osteogenesis imperfecta (0l). The aim of this study was
to characterize the fractures that occurred during pregnancy and
the post-partum period in a cohort of women suffering from Ol
followed in Cochin Hospital or recruited through the French GRIO
study group.

Materials and methods: Retrospective multicentric study includ-
ing 29 Ol patients from the Reference Center for Rare Bone Dis-
eases of Cochin Hospital, Paris, and 21 patients included from
other French Centers via the GRIO. A total of 50 patients, and 83
pregnancies, were included.

Results: Among the 50 Ol patients included, 12 patients (24%)
(14 pregnancies/83) had a fracture during pregnancy or in the 6
months following delivery. Among these patients, 2 presented
fractures for 2 consecutive pregnancies, and 2 other patients pre-
sented fractures during pregnancy and also during the post-par-
tum period. Therefore 16 pregnancy-related fracture events were
analyzed. The localization of fractures were: spine (4/16), proxi-
mal femur (6/16), pelvis or ribs (3/16), ankle (1) and wrist (1). The
mechanisms of fractures were: spontaneous (10/16), low trauma
(3/16) and traumatic (3/16). Fractures during pregnancy occurred
during the third trimester and those that occurred in the post-par-
tum period occurred with a mean delay of 2 months from delivery.

Patients characteristics: Ol women from this cohort had had 1
pregnancy in 52% of cases, 2 pregnancies in 34% and 3 pregnan-
cies or more in 14%. Mean age was 32,7+3,1 in the fracture group,
compared with 29,3+5,0 years-old in the non-fractured group
(p=0.002). Patients had Ol type 1 in 77.1% of cases, type Ill in
14.3% of cases, and other Ol subtypes in 8.6%. All patients that
displayed fractures in the post-partum period were breastfeeding,
compared with 47% of patients with no fractures (p=0.03). Frac-
ture during pregnancy or post-partum was not associated with
the severity of Ol including number of fractures during childhood,
number of fractures after puberty, scoliosis or orthopedic surgery.
Bisphosphonates had been administered in 17% of patients with

fractures compared with 24% with no pregnancy-related fractures
(non significant). Bone mineral density was lower in patients with
pregnancy-related fractures compared with other patients : spine
Z-score -2.911.6DS vs -1,4841,67 (p=0.03), and total hip Z-score
-2,05¢0,74 vs -0,53+1,36 (p=0.04). At least one concomitant os-
teoporosis inducing disease or risk factor was identified in 81.8%
of fractured patients: smoking, spondyloarthritis, Crohn’s disease,
low vitamin D level, anorexia nervosa, or immobilization.

Conclusion: 0l management during pregnancy and post-partum
should aim for the optimal control of modifiable risk factors.
Breastfeeding should be avoided especially in women with low
bone mass or other risk factors.

Acknowledgments: We thank the Group de Recherche et d'Infor-
mation sur les Osteoporoses (GRIO) for the help in inclusion of
patients
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TREATMENT INITIATION RATE POST HIP FRAC-
TURE AS A KEY INDICATOR IN AN ORTHOPAEDIC
FRACTURE LIAISON SERVICE.

J. Delisle', B. Benoit!, G. Y. Laflamme!, S. Leduc', H.
Ngyuen!, P. Ranger!, J. Fernandes'

ICIUSSS Nord de Llle de Montreal, Montreal, Canada

Objectives: One of the major key indicator of Fracture Liaison
Services (FLS) success is initiation/continuation of anti-oste-
oporosis treatment (Osteoporosis Canada Guidelines). These
clinical indicators have been proposed to help assess the perfor-
mance of FLS for the secondary prevention of fragility fractures
(FF). Our objective was to assess the success of the Lucky
Bone™ FLS in the management of hip fractures.

Methods: A FLS was implemented in our orthopaedic wards for
the management of men and women > 50 years that sustained a
hip fracture. Data was obtained from patients that were admitted
for a hip fracture between April 1 st, 2019 and September 30,
2019. Key indicators of efficiency were measured as proportions
of patients with treatment initiation and continuation. Xrays were
also screened for atypical femoral fractures (AFF).

Results: Sixty three subjects sustained a hip fracture during this
time period (mean age of 82.4 (+10.3), 30.2% male). Fifty-six (56)
of the hip fractures were FF (88.9%) and 2 were AFF (3.5%). Only
15 out of the 56 subjects were already under bisphosphonates
treatment (26.8%), including both AFF patients. Twelve out of 15
(80%) were switched to denosumab. The combined treatment in-
itiation or continuation rate was 71.4%. Both AFF were identified
during the review, not at the time of the fracture.

Conclusion: The combined treatment initiation or continuation
rate of the hip fracture patients in our FLS was 71.4%. These re-
sults demonstrate that our FLS is efficient. Most FLS on hip frac-
tures are reporting a 60 to 80% FF identification rates and = 46%
treatment initiation rate. We also noted that the ~30% of patients
that were not initiated on treatment were the most at-risk for a
subsequent fracture, including the oldest old, suffering of demen-
tia or were polymedicated. Finally, AFF is still underdiagnosed in
our orthopaedic department.
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PHYSICAL PERFORMANCE TRAJECTORIES AND
MORTALITY AMONG NURSING HOME RESIDENTS:
THE RESULTS OF THE SENIOR COHORT

A. Charles’, J. Detilleux?, F. Buckinx!, J.-Y. Reginster'?, B.
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Objectives: This study aimed to identify physical performance
(PP) trajectories and their association with mortality among nurs-
ing home residents who were followed up for 3 years.

Material and Methods: A longitudinal analysis of the data from
the SENIOR (Sample of Elderly Nursing home Individuals: an Ob-
servational Research) cohort was conducted. Baseline clinical
characteristics (i.e., age, sex, body mass index, medical history,
medication, civil status, educational attainment, cognitive sta-
tus, depressive symptoms) and the date of death were collect-
ed from the medical records. PP was assessed annually by the
Short Physical Performance Battery (SPPB) test. Multiple imputa-
tions were performed to manage the missing data. PP trajectory
groups were estimated using latent growth curve analysis. The
association between the baseline characteristics and trajectory
groups was evaluated with multinomial logistic regressions. Cox
proportional hazard regression models were applied to examine
the risk of mortality according to the PP trajectory groups after
adjustments were made for all baseline characteristics.

Results: A total of 604 nursing home residents with a mean age
of 82.9 + 9.1 years were included. Three PP trajectory groups
were identified: slow decline (N=96), moderate decline (N=234)
and fast decline (N=274). Subjects in the fast decline trajecto-
ry group were more likely to be older, female and widow(er)s, to
have cognitive impairment, take more medications and have a
more involved medical history. After adjustments were made for
potential confounding variables and the baseline SPPB scores,
the residents in the fast decline and moderate decline trajectory
groups had an increased risk of mortality compared to those in
the slow decline trajectory group, with HR values of 1.78 (95%
Cl=1.34-2.26) and 1.37 (95% Cl=1.10-1.66), respectively.

Conclusions: PP trajectories provide value-added information to
baseline geriatric assessments and could be used for predicting
3-year mortality among nursing home residents. It may be impor-
tant to regularly monitor the SPPB score and signal an alert when
a fast decline in PP is detected in older people.
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LIFESTYLE, ANTHROPOMETRY, AND BONE HEALTH
ACROSS THREE GENERATIONS OF THE HERTFORD-
SHIRE COHORT STUDY
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Objectives: The aim of this study was to explore associations
between lifestyle, anthropometry, and bone density across three
generations of the Hertfordshire Cohort Study (HCS).

Materials and Methods: Data from three generations of partici-
pants in the HCS [grandparents (F0), parents (F1), and children
(F2)] were utilized to assess associations between lifestyle, BMI,
and bone health across these generations. Questionnaire data
were used to run linear regressions in generational pairs (n=461
from FO to F1, n=188 from F1 to F2, and n=273 from FO0 to F2) ex-
amining prudent diet score, alcohol consumption, smoking behav-
iour, and adult BMI. A subset of participants had dual-energy x-ray
absorptiometry (DXA) scans, and to increase statistical power,
these data were collapsed into parent and child pairs (n=60). Lin-
ear regressions examining parent-child associations in femoral
neck and lumbar spine bone mineral density (BMD) z-scores were
run, with adjustment for parent-child prudent diet score and adult
BMI residuals. Results are presented B (95% confidence interval).

Results: Prudent diet score and adult BMI were significantly posi-
tively associated in all three generational pairs: FO to F1 (Prudent
diet score: 0.188 (0.079, 0.298); BMI: 0.316 (0.193, 0.439), F1 to
F2 (Prudent diet score: 0.198, (0.004, 0.391); BMI: 0.217, (0.093,
0.341), and FO to F2 (Prudent diet score: 0.376, (0.205, 0.546);
BMI: 0.222, (0.105, 0.339). Generational associations were re-
ported for alcohol consumption (FO to F1) and smoking behav-
iour (FO to F1 and F1 to F2). Femoral neck and lumbar spine BMD
z-scores were significantly associated between parents and chil-
dren, with associations remaining robust after adjustment (Fem-
oral neck adjusted for diet: 0.400, (0.037, 0.764); Lumbar spine
adjusted for diet: 0.553, (0.359, 0.747); Lumbar spine adjusted for
BMI: 0.433, (0.173, 0.692).

Conclusion: Some, but not all, lifestyle factors were associated
across three generations of the HCS. Significant associations of
femoral neck and lumbar spine BMD between parents and chil-
dren were robust to adjustment for lifestyle. Future studies in
larger groups are now warranted.
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THE DIFFERENT DIAGNOSIS CRITERIA OF THE
EWGSOP2 DEFINITION AND THEIR RELATIONSHIP
WITH 5-YEAR ADVERSE CONSEQUENCES

C. Beaudart'’, M. Locquet!, L. Lengelé', J.-Y. Reginster', O.
Bruyere!

'University of Liége, Division of Public Health, Epidemiology and
Health Economics, Liége, Belgium

Introduction: The new definition of the EWGSOP (2019) offers
several diagnostic criteria for assessing muscle mass, muscle
strength, and physical performance. We aimed to measure the
impact of using one or other criteria on the prevalence of sarco-
penia.

Methods: We included participants of the SarcoPhAge (Sarco-
penia and Physical Impairments with Advancing Age) study, a
population-based Belgian cohort involving 534 participants aged
65 years and older. Muscle mass was measured with Dual-Ener-
gy X-Ray absorptiometry (we compared ASM with ASM/height?),
muscle strength was measured both by Grip Strength using Ja-
mar hydraulic hand-held dynamometer and the 5-times Chair
Stand test, physical performance was measured by the 4-meter
gait speed test, the Short Physical Performance Battery test
(SPPB) and the Timed up and Go (TUG) test. Cox Proportional
Hazard ratios were measured for 5-year incidence of mortality,
institutionalization, and incidence of at least one fracture, fall, or
hospitalization during the 5-year follow-up period. Analyses were
adjusted for age, sex, number of drugs and comorbidities, cogni-
tive status and physical activity level.

Results: The following prevalence of sarcopenia was found:
4.5% using ASM/height? + Grip Strength, 8.2% using ASM + Grip
Strength, 9.0% using ASM/height? + Chair Stand and 14.2% using
ASM + Chair Stand. The prevalence of severe sarcopenia varied
from 1.1% (using the combined criteria of Chair Stand + ASM/
height? + TUG) to 8.1% (using the combined criteria of Chair Stand
+ ASM + SPPB). Mortality data was analysed on 481 participants
(53 lost-to-follow-up). Sarcopenia appears to be significantly as-
sociated with 5-year mortality only when the Grip Strength is con-
sidered as muscle strength measurement and nor with the Chair
Stand test criteria. However, this relationship was no more signif-
icant in the multivariate fully-adjusted model. Regarding severe
sarcopenia criteria, significant fully-adjusted HR of 3.01 (95%ClI
1.7-6.60) was found for mortality using Grip Strength + ASM +
gait speed criteria, HR of 2.87 (95% CI 1.23-6.68) was found us-
ing Grip Strength + ASM + SPPB criteria, HR of 2.61 (95% CI 1.09-
6.25) was found using Grip Strength + ASM/heigt? + gait speed
criteria and finally, HR of 2.68 (95% Cl 1.04-6.93) was found using
Grip Strength + ASM/heigt? + SPPB criteria. We never highlighted
any predictive power of mortality when the Chair Stand test is
used as measure of muscle strength or when the TUG is used as
measure of physical performance. Regarding muscle mass, the
use of ASM or ASM/height? seems however to have no specific
impact on the predictive value of mortality. We did not find any
association between one of the diagnostic criteria employed and
5-year incidence of fractures, hospitalization, institutionalization
and falls.

Conclusion: Within a diagnosis of sarcopenia/severe sarcope-
nia, highlighted by our results, it could be justify to privilege Grip
Strength to measure muscle strength and gait speed or SPPB
test to measure physical performance. Indeed, as compared with
Chair Stand test and TUG test, those former criteria seem more
related to 5-year incidence of mortality.
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COST-EFFECTIVENESS OF BINOSTO (BUFFERED
SOLUBLE ALENDRONATE 70 MG)
EFFERVESCENT TABLET FOR THE TREATMENT
OF POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS IN ITALY

M. Hiligsmann', S. Maggi?, G. Onder?, L. Galluzzo?, J.-Y.
Reginster*?®

"Maastricht University, Maastricht, The Netherlands,2CNR Aging
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Objective: To estimate the cost-effectiveness of Binosto (buff-
ered soluble alendronate 70 mg) effervescent tablet compared to
relevant alternative treatments for postmenopausal women with
osteoporosis in Italy.

Methods: A previously validated Markov microsimulation model
was adjusted to the Italian healthcare perspective to estimate the
lifetime costs (expressed in €2019) per quality-adjusted life-years
(QALY) of Binosto compared with generic alendronate, denosum-
ab, zoledronic acid and no treatment. Pooled efficacy data for bi-
sphosphonates derived from the NICE meta-analysis were used
for bisphosphonate treatments and 1-year persistence of Binosto
and alendronate was derived from a prospective observational
study. Analyses were conducted for high-risk women 60-80 years
of age with a bone mineral density (BMD) T-score <-3.0 or with
existing vertebral fractures.

Results: In all of the simulated populations, Binosto was domi-
nant (more QALYs, less costs) compared to denosumab. The cost
per QALY gained of Binosto compared to generic alendronate and
no treatment fall always below €20,000 per QALY gained. In wom-
en aged 75 years and older with prevalent vertebral fractures and
in women aged 65 years and older with T-score <-3.0, Binosto was
even shown to be dominant (more QALYs, less costs) compared
to generic alendronate and no treatment. Zoledronic acid was
associated with more QALY than Binosto but the cost per QALY
gained of zoledronic acid compared to Binosto was always higher
than €70,000 per QALY gained and thus not cost-effective.

Conclusion: This study provides the first economic analysis of
an alendronate effervescent tablet, suggesting that Binosto rep-
resents a cost-effective strategy compared with generic alendro-
nate, zolderonic acid and no treatment, and a dominant strategy
compared to denosumab for the treatment of postmenopausal
women with osteoporosis in Italy aged 60 years and over.

Disclosure: This study was funded by EffRx Pharmaceuticals.
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THE CONCEPT OF FOOD MATRIX COMPARED TO
SINGLE NUTRIENTS

D. I. Givens'’

"Institute for Food, Nutrition and Health University of Reading,
Reading, United Kingdom

Foods consist of a large number of different nutrients contained
in a complex matrix structure. Traditionally evaluation of a food’s
impact on nutrient supply and health has been based on the con-
tent of individual nutrients such as proteins, fats, carbohydrates,
etc. However, recent research shows that the health effects of a
food product cannot be determined simply on the basis of the
individual nutrients it contains and must be evaluated as a whole.
The nature of the food structure and the nutrients therein (i.e.
the food matrix) can determine nutrient digestion and absorption,
thereby altering the overall nutritional properties of the food. As
a result, the food matrix can lead to a different relationship with
health indicators than would be interpreted from the single nutri-
ents in isolation. An effect of the matrix is seen in a number of
foods but the evidence for a dairy matrix effect is now convinc-
ing. For example, a number of studies comparing fat digestion
in cheese with that in butter show that cheese leads to greater
faecal fat excretion, in part due to the chemical association be-
tween fatty acids and calcium in the GIT'. The reduced fat ab-
sorbed leads to a moderated response in blood lipids. Also, the
increasing evidence linking milk protein, casein in particular, with
bone elongation highlights the benefit of the matrix of protein
and calcium in the casein micelle?. In the future, diet assessment
should consider the evidence on whole food effects alongside the
evidence for individual nutrients.
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ESCEO?2
IMPORTANCE OF DAIRY MATRIX FOR SKELETAL
HEALTH

S. luliano!
"University of Melbourne / Austin Health, Melbourne, Australia

Dairy foods, such as milk, cheese and yoghurt feature on most
dietary guidelines worldwide, being a principal source of calcium
and protein that benefits skeletal health. Guidelines promote
the consumption of dairy foods in various amounts throughout
the lifecycle to support skeletal growth and development during
childhoodandadolescence, maintenanceofboneduringadulthood,
and attenuation of bone loss in older adults. Dairy is also a good
source of high-quality protein to promote muscle maintenance or
growth. Avoidance of dairy foods in children is associated with
increased fracture risk, while dairy supplementation is associated
with greater bone mineral accrual during growth. Skeletal benefits
of dairy supplementation have been observed in adults into old
age. What is lacking is evidence of anti-fracture efficacy of dairy
consumption, not because it is not plausible, but because a trial
of its type has never been undertaken. The difficulty of performing
such as trial is that the sample size would be large, compliance
difficult to measure, and those being supplemented would need
to be deficient in the nutrients of question; calcium and protein.
Without these prerequisites it may be difficult to demonstrate any
anti-fracture efficacy. Extrapolating anti-fracture outcomes from
calcium or protein supplementation trials to dairy foods may not
answer this important public health question. These trials are
also fraught with the same issues that a dairy supplementation
trial faces, but additional to this, the combination of nutrients in
dairy, or the dairy matrix, may be greater that the effect of the
individual nutrients. The form the dairy is consumed in; liquid
(milk), solid (cheese) or gel / semi solid (yoghurt), the processing
the dairy food has undergone, if it is fermented or not, may all play
arole in the skeletal benefits attributed to dairy foods. It may only
be when the complexities of the dairy matrix are understood, and
dairy interventions are undertaken with stringent scientific rigor
that the true anti-fracture efficacy of dairy consumption may be
demonstrated.
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ESCEQO3

DIETARY RECOMMENDATIONS: THE CONCEPT OF
FOOD MATRIX COMPARED TO SINGLE NUTRIENTS
— THE CASE FROM CARDIOVASCULAR DISEASE

A. Astrup’

"Professor, Head of Department of Nutrition, Exercise and Sports,
University of Copenhagen, Copenhagen, Denmark

Dietary recommendations have historically focused on nutrients,
and aretypically constructed to ensure the diet meets requirements
for individual nutrients, resulting in advice such as “reduce intake
of cholesterol and saturated fat”. However, people consume
foods not nutrients, and translation from individual nutrients to
foods has proven problematic.

The nutrient content of any particular food may vary dramatically
depending on the composition of the food matrix involved.
Some of these differences may have consequences for nutrition
guidelines for local populations, for harmonizing guidelines
across countries, and for the health maintenance/disease
prevention outcomes of the guidelines.

Recent research has shown that saturated fat (SAT) does not exert
the adverse effect on cardiovascular disease (CVD) previously
thought, and that the various saturated fatty acids exert very
different biological effects, which are substantially modified by
the food matrix. One example is cheese, which might be expected
to increase CVD risk due to high content of SAT and sodium, but
studies indicate the opposite, with a reduction in blood pressure,
and reduced risk of CVD, and particularly of stroke.

Conclusions: Maintaining the general advice to reduce total SAT
will work against the intentions of dietary advice, and weaken
their impact on chronic disease incidence and mortality. A food-
based translation of the recommendations for SAT intake would
avoid unnecessary reduction or exclusion of foods that are key
sources of important nutrients.

Disclosures: Astrup has received financial support from Danish
Dairy Foundation, Global Dairy Platform, Arla Foods Amba,
Denmark, and European Milk Foundation for research conducted
at the University of Copenhagen exploring the effects of dairy fats
and cheese consumption on human health. He organized and co-
chaired the Expert Symposium on the Dairy Matrix 2016.
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ESCEO-IOF]
ROLE OF SURGICAL REGENERATIVE THERAPIES IN
THE MANAGEMENT OF KNEE-OSTEOARTHRITIS

W.F. Lems'
Rheumatologist, AmsterdamUMC, the Netherlands

Although in the past osteoarthritis was regarded as a gradually
progressive disease, characterised by cartilage damage and
cartilage loss, it is nowadays seen as a multi-compartment
disease, involving cartilage, the subchrondral bone, synovial
tissue and the surrounding muscles.

In end-stage disease, a total knee prosthesis is an established
surgical technique, with a favorable effect on pain in many
patients. Minor surgical procedures have been developed for
patients with localized, traumatic or early disease to regenerate
the cartilage, and rejuvenate the joint. Autologous chondrocyte
implementation (ACI) involves an initial cartilage biopsy, from
which chondrocytes are cultured and in a second procedure,
the cultured chondrocytes are injected in the lesion. Some RCTs
have been done, in which no effect was observed, or histological
improvement, or better clinical and functional outcomes.

Because of these variable results, the lack of correlation between
functional outcomes and evidence of structural repair with MR,
and the costs of the procedures, ACI is not common practice in
daily practice in patients with chronic osteoarthritis. Nevertheless,
it remains a potentially fruitful avenue for symptomatic therapy in
early cartilage disease.

Reference: NR Fuggle, Cooper C, Oreffo ROC, et al. Alternative and
complementary therapies in osteoarthritis and cartilage repair.
Aging Clinical and Experimental Research 2020 Apr;32(4):547-
560. doi: 10.1007/s40520-020-01515-1. Epub 2020 Mar 13

ESCEO-IOF2
THE ROLE OF “ALTERNATIVE” TREATMENTS FOR
KNEE OSTEOARTHRITIS

N. R. Fuggle'

'MRC Lifecourse Epidemiology Unit, University of Southampton,
Southampton General Hospital, Southampton, United Kingdom

Osteoarthritis (OA) is the most common joint condition and, with
a burgeoning ageing population, is due to increase in prevalence.
Beyond conventional medical and surgical interventions, there are
an increasing number of ‘alternative’ therapies. These alternative
therapies may have a limited evidence base and, for this reason,
are often only afforded brief reference (or completely excluded)
from current OA guidelines. Thus, we synthesized the current
evidence regarding autologous chondrocyte implantation (ACI),
mesenchymal stem cell (MSC) therapy, platelet-rich plasma
(PRP), vitamin D and other alternative therapies. The majority of
studies were in knee OA or chondral defects.

Matrix-assisted ACI has demonstrated exceedingly limited,
symptomatic improvements in the treatment of cartilage defects
of the knee and is not supported for the treatment of knee OA.

There is some evidence to suggest symptomatic improvement
with MSC injection in knee OA, with the suggestion of minimal
structural improvement demonstrated on MRI and there are
positive signals that PRP may also lead to symptomatic
improvement, though variation in preparation makes inter-study
comparison difficult. There is variability in findings with vitamin
D supplementation in OA, and the only recommendation which
can be made, at this time, is for replacement when vitamin D is
deplete. Other alternative therapies reviewed have some evidence
(though from small, poor quality studies) to support improvement
in symptoms and again there is often wide variation in dosage
and regimens.

For all these therapeutic modalities, although controlled studies
have been undertaken to evaluate effectiveness in OA, these
have often been of small size, limited statistical power, uncertain
blindness and using various methodologies . These deficiencies
must leave the question as to whether they have been validated
as effective therapies in OA (or chondral defects).

In conclusion, all alternative interventions definitely require
clinical trials with robust methodology, in order to assess their
efficacy and safety in the treatment of OA beyond contextual and
placebo effects.

ESCEO-IOF3
EFFECTS OF MHT ON BONE: WHAT, WHEN, HOW?

A. R. Genazzani'

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

A major concern in menopausal women is a decline in bone health.
Postmenopausal osteoporosis is a degenerative bone disorder
characterized by reduced bone mineral density (BMD) and altered
bone structure, such as thinning and increased porosity of the
cortex and decreased connectivity of trabeculae. Osteoporosis
increases the risk of fractures which occur most frequently in the
spine, hip and wrist in postmenopausal women with osteoporosis
and might lead to long-term disability. Conventional-dose MHT
prevents all fractures, including vertebral and hip fractures. The
WHI data were the first to provide solid evidence of the fact that
MHT prevents fractures Indeed women under MHT benefited
from a 34% reduction in hip fractures and a 24% reduction in total
fractures. MHT also causes a reduction in vertebral fractures.
This is paralleled by an increase in bone mineral density, an effect
that had already been shown in PEPI and other trials. MHT is the
only therapy available with proven efficacy of fracture reduction in
patients with osteopenia. The preventive effect of MHT, however,
is probably attenuated when it is begun after 60 years of age.
Stopping MHT has no rebound effect on bone as no increased
fracture risk, either sustained or transient, has been reported
for former MHT users compared with former placebo users in
post-intervention follow-up. However, it does lead to inevitable
loss in bone mineral density and therefore a gradual increase in
fracture risk. WHI data indicate that only for former CEE-alone
users was there a residual benefit for total fractures in the years
following cessation of therapy. Low-dose MHT may improve
bone mineral density in treated women (1mg estradiol+0.5 mg
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norethisterone acetate or 0.5 mg of 17beta-estradiol and 0.25 mg
of norethisterone acetate), however there are no results to date
on fracture prevention.

ESCEO-IOF4
RISK/BENEFIT RATIO OF MHT BEFORE AND AFTER
60 YEARS

S. Rozenberg'

Department of Obstetrics & Gynaecology, CHU Saint-Pierre,
Université Libre de Buxelles, Vrije Universiteit Brussel, Brussels,
Belgium

Postmenopausal hormone therapy (MHT) is used for the relief of
menopausal symptoms, which occur generally around 50 years
of age. An important distinction should be made between the
treatment of climacteric symptoms in young, generally healthy,
postmenopausal women and the prevention of chronic diseas-
es in elderly women. MHT seems to be beneficial and safe for
women before the age of 60 years. Treatments with a high safety
profile should be the preferred option, including low-dose MHT,
oestrogen-only therapy in women who have had a hysterectomy,
and vaginal oestrogen therapy for women with atrophic vagini-
tis. Nonandrogenic progestin might have a reduced thrombotic
and breast cancer risk, and transdermal oestrogen could have a
reduced thrombotic risk. In addition to alleviate symptoms and
improve quality of life, MHT reduces also the risks osteoporosis
and likely of coronary heart disease in these women. Neverthe-
less, ageing women, after 60, will often have less menopausal
symptoms, with the exception of vaginal dryness which can still
be helped with local estrogens). Other drugs can be used for oste-
oporosis treatment. Moreover, the stroke and breast cancer risks
will increase progressively and must therefore be considered
also. Finally, for all patients the decision to used MHT, must be
taken considering the individual advantages and risks.

ESCEO-IOFS
INTRODUCTION

H. P Dimaj’

"Medical University of Graz, Department of Internal Medicine,
Division of Endocrinology and Diabetology, Graz, Austria

Bone strength is determined by a large number of different
components. One of them is bone size which is known to increase
with puberty and change during adulthood. Another component
is bone shape which has been shown to be largely dependent on
habitual loading, e.g.. Bone architecture is a complex interplay
among cortical diameter, thickness and porosity, and the number,
thickness, shape (plate-like or rod-like), and connectivity of
trabeculae. Finally, bone collagen matrix and its mineralization
are important determinants of bone strength too. Methods to
determine bone strength can be invasive (e.g. bone biopsy) or
non-invasive. The latter ones encompass techniques such as
dual X-ray absorptiometry (DXA), quantitative ultrasound (QUS),
quantitative computed tomography (qCT) and more advanced and
recent techniques such as high-resolution quantitative CT (HR-
qCT) or magnetic resonance imaging (MRI). These techniques

differ in their accuracy, reproducibility, prognostic relevance, cost
and availability. Radiofrequency Echographic Multi-Spectrometry
(REMS) constitutes a promising novel approach for in-vivo
assessment of bone strength.

ESCEO-IOFé
ROLE OF BONE STRENGTH IN THE ASSESSMENT OF
FRACTURE RISK

T. Thomas'

Service de Rhumatologie, CHU de Saint-Etienne, INSERM U1059,
Université de Lyon, Saint-Etienne, France
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Abbvie, Amgen, Arrow, Biogen, BMS, Chugai, Expanscience, Gilead,
Grunenthal, HAC-Pharma, LCA, Lilly, Medac, MSD, Novartis, Pfizer,
Sanofi, Theramex, Thuasne, TEVA and UCB and financial support
or fees for research activities from Amgen, Bone Therapeutics,
Chugai, HAC-Pharma, MSD, Novartis, Pfizer, and UCB.

In the difficult task of assessing fracturing risk, the ultimate
approach would be to determine whether the strength of bone
would be superior or not to the load applied to the piece of the
skeleton stressed by a fall or a motion in define circumstances. If
not, which could be summarized by a load-to-strength ratio below
one, then a fracture would occur. But this dichotomous threshold
is difficult to determine as many parameters have to be taken in
account including the intrinsic qualities of the bone tissue as well
as its soft both lean and fat tissue environment together with
the various ways the load is applied to the bone. Finite Element
Analysis is definitely one procedure to get close to this but easy to
perform in clinical practice. Alternative approaches could rely on
epidemiological data helping in fracture threshold determination.
Several recent studies showed that measurement of bone mineral
density (BMD) is still a competitive estimate of bone strength for
assessing fracture risk, even under treatment while many efforts
have been made to develop techniques for better encompass
bone microarchitecture characteristics in patient evaluation,
including high resolution peripheral computerized tomography
(HRpQCT), nano-CT imaging, nanoindentation or else DXA-based
3D modeling.

ESCEO-IOF7

RADIOFREQUENCY ECHOGRAPHIC MULTI-
SPECTROMETRY: BASIC PRINCIPLES AND
CLINICAL VALIDATION

M. L. Brandi'?

"FirmoLab Fondazione F.I.R.M.O., Florence, Italy, “Department
of Experimental and Clinical Biomedical Sciences, University of
Florence, Florence, ltaly

Objective: To provide insights into Radiofrequency Echographic
Multi  Spectrometry (REMS), a non-ionizing densitometric
technique applied on lumbar vertebrae and/or femoral neck [1].
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Material and Methods: REMS is based on the analysis of raw
unfiltered ultrasound signals acquired during an echographic
scan of axial sites. The assessment of bone status is performed
through the comparison of the patient's signal spectra with
previously derived reference spectral models for the pathological
or normal condition. REMS applied for osteoporosis diagnosis
has been clinically validated through an observational multicentre
clinical trial involving 7 Italian centres with over 1900 post-
menopausal women [2].

Results: REMS is a clinically available technology for osteoporosis
diagnosis and fracture risk assessment through the estimation
of BMD on the axial skeleton reference sites. The automatic
processing of unfiltered ultrasound signals provides accurate
BMD values. As concerning clinical validation, results are reported
in Table.

|Anatomical site Lumbar spine Femoral neck
(n=1195) (n=1373)
Sensitivity 191.7% 91.5%
Specificity 192.0% 191.8%
) ) [Pearson correlation coefficient |

Diagnostic between T-score values ]0.94 o-93

Aocuracy Average difference (bias=2SD
Average difference (Dias=251, ’ 0.004 £0.088  [-0.006 £ 0.076
g/em?)
SEE (g/em?) 10.044 (5.3%)  0.038 (5.8%)
Cohen’s kappa [0.82 0.79

- . 0.38% (95% CI: 10.32% (95% CI:
Precision RMS-CV ]0.2890-0_43%) 0.24%-0.40%)
T 0.54% (95% CI: 0.48% (95% CI: |
.R(‘p('tlllhllll'\ ‘R\IS-( V ]0.40%-0.68"-’«) 0.36%-0.60%)

Conclusion: The results obtained from the multicentre clinical
study showed that REMS technology has a high sensitivity
and specificity in osteoporotic patient identification, with a
significant diagnostic agreement with DXA in the classification
of patients as healthy, osteopenic or osteoporotic. Both intra- and
inter-operator variability associated with REMS investigations
were better than the corresponding values typically reported
in literature for the employed comparative DXA. Thanks to its
radiation-free approach, REMS might be applied for population
mass investigations or prevention programs, early diagnosis in
clinical practice, prediction of fragility fracture and therapeutic
short-term follow-up.

References:
[1] Diez-Perez et al. Aging Clin Exp Res 2019;31(10):1375-89
[2] Di Paola et al. Osteoporos Int 2018;30:391-402

ESCEO-IOF8
ASSESSMENT OF CARDIO-VASCULAR SAFETY OF
CALCIUM AND VITAMIN D

N. C. Harvey'?

'™RC Lifecourse Epidemiology Unit, University of Southampton,
Southampton, United Kingdom, 2NIHR Southampton Biomedical
Research Centre, University of Southampton and University
Hospital Southampton NHS Foundation Trust, Southampton,
United Kingdom

The efficacy and safety of calcium supplementation, with or
without concomitant vitamin D supplementation, has been much
debated. There have been many trials and meta-analyses of
supplementation for fracture reduction, and associations with
risk of myocardial infarction have been suggested in recent
years. In this symposium we will review the evidence for the
safety of calcium supplementation, with or without vitamin D
supplementation, inthe context of healthy musculoskeletal ageing.
We will investigate the evidence for potential adverse effects of
supplementation such as gastrointestinal disturbance and renal
stones. The assertion that calcium/vitamin D supplementation is
associated with increased cardiovascular risk will be evaluated
in detail, across observational, intervention and mechanistic
data. Overall, the literature suggests that calcium with vitamin
D supplementation leads to a modest reduction in fracture risk,
and that calcium supplementation alone is not supported for this
indication. Indeed there is scan mechanistic support for a link
between calcium/vitamin D supplementation and cardiovascular
outcomes out with end stage renal failure. Side effects of calcium
supplementation thus include renal stones and gastrointestinal
symptoms, but the existing evidence base is insufficient to support
recent assertions of increased cardiovascular risk consequent to
calcium/vitamin D supplementation.

ESCEO-IOF?
AN ASSESSMENT OF CARDIOVASCULAR SAFETY
WITH HRT AND SERMS

S. Palacios’
"Director of Palacios’ Institute of Woman'’s Health, Madrid, Spain

HRT comprises several different drug classes, including estrogens,
progestogens, estrogen + progestogen combinations, tibolone,
raloxifene, and a combination of a conjugated estrogen and a
tissue-selective estrogen complex (TSEC). Treatment options are
available in a wide range of doses and are formulated for oral,
transdermal, or vaginal administration. HRT does not exhibit a
class effect per se with regard to side effects or adverse events;
each product has its own risk/benefit profile. Understanding the
attributes of the available treatment options is key to optimising
therapy for individual patients.

The absolute excess risk of adverse outcomes was low in women
who began HRT treatment before the age of 60 years old. Cardiac
mortality and coronary heart disease events actually decrease,
but the trend is for the risk to increase with age.

The main risk associated with HRT use is VTE (deep vein
thrombosis and pulmonary embolism), although again the actual
incidence is low, estimated at one or two cases per 1000 woman-
years among HRT users. VTE is rare in otherwise low-risk women
aged <60 years old, but incidence increases with age, because
age is a major risk factor for VTE. Other established risk factors
for VTE include obesity, smoking, and thrombophilia. VTE risk
appears to be highest during the period soon after initiating oral
HRT, but reverts to the basal risk level for non-HRT users after
treatment discontinuation. HRT regimens including a progestogen,
and progestogen-type medications, may also impact on VTE risk.
Dydrogesterone and micronised progesterone are considered

~ VIRTUAL WORLD CONGRESS ON
W (] O IOF-ESCEO CONGRESS OSTEOPOROSIS, OSTEOARTHRITIS
2020 AND MUSCULOSKELETAL DISEASES




ESCEO-IOF SYMPOSIUM ABSTRACTS |

safer progestogens with an acceptable metabolic profile, and
are preferred over MPA. Observational studies suggest that
transdermal HRT is less thrombogenic than oral HRT, although
this requires confirmation through randomised controlled trials.

Selective Estrogen Receptors Modulators (SERMs) compounds
have a different molecular structure to steroids. They share their
selective binding to estrogen receptors (ER) with steroids and
produce an estrogen agonist or antagonist effect depending on
the target cell and hormonal environment. They were developed
with the aim of producing specific positive estrogenic effects
in some target tissues, but with negative or neutral estrogenic
effects in other tissues.

Initially known as anti-estrogens, they were developed for
treating breast cancer. Currently the four best known SERMs are
tamoxifen, raloxifene, bazedoxifene, and ospemifene. Tamoxifen
is currently being used for breast cancer prevention and treatment,
both raloxifene and bazedoxifene for treating osteoporosis, and
ospemifene for dyspareunia or vulvovaginal atrophy. Therefore,
the main aim of SERM pharmacological development involves
increasing the benefit/risk ratio compared to estrogen therapy
when preventing and treating several highly prevalent, chronic,
postmenopausal diseases associated with this state of estrogen
deficiency.

SERMs can have an estrogenic agonist effect that can benefit
either bone or the vagina. The effect appears to depend on a
SERM's level of potency (in postmenopausal women). When
evaluated, SERMs appear to have anti-estrogenic or neutral
effect on the breast. Tamoxifen, raloxifene, and lasofoxifene have
shown anti-estrogenic effects in clinical trials, and bazedoxifene
and ospemifene have shown anti-estrogenic effects in preclinical
trials, but appear to be neutral in clinical trials to date. Most
SERMs have been associated with a slightly higher risk of venous
thromboembolism (VTE). The cardiovascular and cardiometabolic
effects of SERMs in clinical trials appear to be positive or neutral.
Compared to other SERMs, tamoxifen’s adverse effects on the
endometrium are well documented.

Extensive experience concerning the risks and benefits of
SERMs is now available. Therefore, the ideal benefits required
of a SERM are understood, including helping to prevent and
treat osteoporosis, helping with the primary and secondary
prevention of breast cancer, and potentially providing additional
cardiovascular benefits. Now, with ospemifene, dyspareunia and
vulvovaginal atrophy treatment can be added. The possible side
effects to avoid are also known, such as the risk of endometrial
cancer with tamoxifen, and venous thrombosis along the potential
for more hot flushes occurring with all SERMs. Therefore, what is
required from a SERM is clear.

Another interesting concept is TSEC, a combination of
bazedoxifene with conjugated estrogens, as a possible alternative
to classical hormonal treatment, which opens up the potential for
different combinations.

Meanwhile, rapid developments in ER activation cascade
molecular biology, along with advances in chemical genomics
and proteomics, provide optimism about the future of different
estrogen modulators over the medium-term.

ESCEO-IOFT0

ASSESSMENT OF CARDIO-VASCULAR SAFETY OF
PEPTIDES AND MONOCLONAL ANTIBODIES USED
AS A TREATMENT FOR OSTEOPOROSIS

R. Rizzoli'

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

Denosumab is a fully humanised monoclonal antibody inhibiting
receptor activator of nuclear factor-kappa B ligand (RANKL) and
preventing thereby the maturation and activity of osteoclasts.
Osteoprotegerin could potentially inhibit the formation of vascular
calcifications by blocking RANKL. Despite therefore a plausible
biological connection between denosumab and cardiovascular
disease, there is no evidence from human trials to support a
negative association, at least at the dose used in osteoporosis
treatment.

In animal studies, PTH and PTHrP have chronotropic effects
via receptors in cardiac myocytes, and dilatory effects on the
peripheral vasculature leading to an increase in heart rate and
reduction in blood pressure. This may be related to increased risk
of dizziness observed with PTH analogues. However, there is no
current evidence to suggest an increased risk of atherosclerotic
or thromboembolic cardiac disease during treatment with PTH or
PTHrP analogs.

Romosozumab is a humanised anti-sclerostin monoclonal
antibody, which antagonises Wnt signalling and thus acts as
a stimulator of bone formation and as an inhibitor of bone
resorption. Manipulation of sclerostin in the vascular system may
contribute to the formation of vascular calcification. In its approval
of the drug, the EMA noted a possible increased risk of serious
adverse events of the cardio-vascular system in romosozumab
treated patients. When all the data were analyzed together, there
were more deaths in patients aged over 75 years. However, by
limiting the use of romosozumab to women without history of
heart attack or stroke, the benefits of the drug may outweigh its
risks in postmenopausal women at a high risk of fracture.
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ESCEO-WHOCCI
GUT MICROBIOTA AND INFLAMMATION/
INFLAMMAGING

C. Franceschi'?

'Alma Mater Studiorum Universita di Bologna, Bologna, Italy,
2Lobachevsky University of Nizhny Novgorod, Nizhny Novgorod,
Russia

Human aging is characterized by a chronic, low-grade inflamma-
tion, a phenomenon that | suggested to term “inflammaging.” In-
flammaging is a highly significant risk factor for both morbidity
and mortality in the elderly people, as most if not all age-related
diseases (ARDs) and geriatric syndromes (GSs) share an inflam-
matory pathogenesis. The last development of this inflammatory
theory of aging (“garbaging”) suggests that the most important/
causal inflammatory stimuli fueling inflammaging are to be iden-
tified in the lifelong, persistent exposure to exogenous, non-self
microbial agents and environmental pollutants and to the age-re-
lated dysregulation of the production of endogenous, self and
quasi-self (gut microbiota, GM) “molecular garbage”. Such gar-
bage is continuously/physiologically produced as a consequence
of cell death (necroptosis; altered and misplaced molecules),
metabolism and GM function, but also continuously neutralized
by the remodeling and adaptive capability of the body (degrada-
tion of inflammatory molecules/molecular fragments; production
of anti-inflammatory molecules) which quickly and efficiently
down-regulate inflammatory responses in young subjects but
fail to do so in older bodies. The causal role in inflammaging of
age-related dysbiosis is suggested by animal data showing that
aged GM contributes to systemical inflammaging after transfer to
germ-free mice. | will illustrate the following points: i) the complex
age-related remodeling of GM lifelong and the peculiar shotgun
GM signature we found in centenarians (100+) and semi-super-
centenarians (105+); ii) recent data obtained within the frame-
work of the European project NU-AGE showing that taxa enriched
by adherence to the Mediterranean Diet for one year were posi-
tively associated with: a) markers of lower frailty and improved
cognitive function, and negatively associated with inflammatory
markers including C-reactive protein and Interleukin-17; b) an in-
crease in short/branch chained fatty acid production and lower
production of secondary bile acids, p-cresols, ethanol and carbon
dioxide; c) key-stone interaction positions in the GM network; iii)
a parsimonious, mechanistic model of GM focused on GM biodi-
versity as a major characteristic of complex ecological systems
which is a robust predictor of healthy/non-healthy status in aged
humans.
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The prevalence of musculoskeletal diseases such as osteoarthri-
tis (OA) increases not only because of longer life expectancy but
also because of the modern lifestyle and diets which promote
chronic low-grade inflammation and obesity. Adverse alterations
of the gut microbiota (GMB) composition, called microbial dys-
biosis, may favor metabolic syndrome and inflammaging, two
important components of non-communicable diseases onset
and evolution. The potential relationships between GMB and risk
factors, pathogenesis and medications of OA will be discussed.
The contribution of GMB is supported by observational or dietary
intervention studies in animal models of OA and in humans. In
addition, GMB interacts with several well-recognized risk factors
of OA. Lastly, GMB is a critical determinant of drug metabolism
and bioavailability and may influence the response to OA medica-
tions. Further research is needed to determine whether interven-
tions targeting GMB or its metabolites may move the field of OA
from symptomatic management to individualized interventions
targeting its pathogenesis.
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Introduction: It is well known that elevated blood biochemical
bone turnover markers (BTMs) are associated with increased
fracture risk, rate of bone loss, and poor treatment adherence, but
their clinical utility is presently unclear. A consensus group was
gathered with the aim to provide guidance to clinicians regarding
the use of BTMs in patient evaluation in postmenopausal osteo-
porosis, in the monitoring of treatment efficacy and adherence to
osteoporosis medication, and in fracture risk prediction.

METHODS: A working group with osteoporosis specialists and
clinical scientists was invited by the Scientific Advisory Board of
European Society on Clinical and Economic Aspects of Osteopo-

rosis, Osteoarthritis and Musculoskeletal Diseases (ESCEQ), to
discuss and provide recommendations regarding the use of BTMs
in clinical practice.

RESULTS: Serum bone formation marker PINP and resorption
marker BCTX-l were considered the preferred markers for evaluat-
ing bone turnover in clinical practice due to their high specificity
to bone, documented performance in clinical studies, widespread
use and acceptable analytical variability. However, as a result of
low sensitivity and specificity, BTMs were considered to have no
place in diagnosing osteoporosis, but could provide some guid-
ance in patient evaluation where high values may indicate the
need to investigate some causes of secondary osteoporosis.
Measuring serum BCTX-l and PINP can slightly improve fracture
prediction, with a gradient of risk of about 1.2 per SD increase
in the BTM in addition to known clinical risk factors and bone
mineral density. For an individual patient, assessing BTMs are not
particularly useful in projecting treatment efficacy or bone loss.
In contrast, it is recommended that BTMs PINP and BCTX-I could
be used to monitor treatment adherence to oral bisphosphonates.
An observed suppression of the serum BTMs to levels in the lower
50% of the reference interval in healthy and young premenopausal
women or greater than the least significant change is strongly as-
sociated with treatment adherence.

CONCLUSION: The currently available evidence suggests that the
main clinical utility of BTMs is for evaluating adherence to oral
bisphosphonate therapy.
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ALGORITHM FOR THE ASSESSMENT OF ANTI-
OSTEOPOROSIS TREATMENTS BY BONE TURNOVER
MARKERS

E. V. McCloskey'

'Department of Oncology & Metabolism, Centre for Integrated
research in Musculoskeletal Ageing, University of Sheffield,
Sheffield, United Kingdom

Virtually all of the currently used treatments for osteoporosis ex-
ert their effects by modifying bone cell activity; anti-resorptives
decrease bone turnover by initially suppressing osteoclastic
bone resorption followed by a consequential decrease in bone
formation. An opposite direction and pattern is observed with
the anabolic, teriparatide, whereby an increase in osteoblastic
bone formation is followed by a somewhat smaller increase in
bone resorption. It is not unreasonable, therefore, to consider
that bone turnover markers (BTM) might be of clinical utility in
the assessment of such treatments, and recent guidelines have
recommended the use of serum PINP and bCTX- as they are
responsive to treatment and have low within-subject variability.

A commonly proposed approach to determine if the change in the
bone marker is physiologically relevant (and not due to measure-
ment or sampling error) is to compare the observed change with
the least significant change (LSC, usually defined as 2.77 times
the intra-individual coefficient of variation). Another approach

~ VIRTUAL WORLD CONGRESS ON
(] O IOF-ESCEO CONGRESS OSTEOPOROSIS, OSTEOARTHRITIS
2020 AND MUSCULOSKELETAL DISEASES



ESCEO-WHO COLLABORATING CENTER SYMPOSIUM ABSTRACTS [

that has been proposed is to define the target for treatment as
suppression of the BTM to the lower half of the reference interval
in young and healthy premenopausal women.

At present, the role for BTM in assessing response to intravenous
bisphosphonates, subcutaneous denosumab and teriparatide
seems somewhat limited. This is not the case in patients receiv-
ing oral bisphosphonates where absorption is low and adherence
is poor (e.g. less than half of patients are still taking medication
after 1 year). Women adhering to oral bisphosphonates have
greater reductions in serum BTM and lower fracture risk than
women with poor adherence. Recently, the International Osteo-
porosis Foundation (IOF) and European Calcified Tissue Society
(ECTS) Working Group issued a recommendation to monitor oral
bisphosphonate treatment using a baseline and 3-month meas-
urement of serum BCTX-l and/or PINP. According to this recom-
mendation, if the decrease is smaller than the LSC, the treating
clinician should reassess to identify problems with treatment,
which usually relate to poor adherence.
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DRUGS THAT MAY HARM GERIATRIC PATIENTS:
POTENTIALLY INAPPROPRIATE PRESCRIBING

M. Petrovic!

1Department of Geriatrics, Ghent University Hospital and Ghent
University, Ghent, Belgium

Objective: Given the fact that geriatric patients are more prone to
drug related problems and adverse drug-related events than their
younger counterparts, we aimed to provide an overview of inter-
ventions needed to assure appropriate prescribing in this patient

group.
Methods: This narrative review describes approaches to assess
and improve prescribing in geriatric patients with focus on the
hospital setting.

Results: Screening to recognize geriatric patients susceptible to
drug-related problems and adverse drug reactions (ADRs) is the
first important stage within a multistep approach to pharmaco-
therapy in geriatric inpatients. Two methods that have been devel-
oped are the GerontoNet ADR risk score and the Brighton Adverse
Drug Reactions Risk (BADRI) model, which take into consideration
several elements, the most important of which is the number of
drugs.

In order to decrease potentially inappropriate prescribing among
geriatric patients, different types of interventions are available,
for example pharmacist-led medication reviews, educational in-
terventions, computerized decision support systems, and com-
prehensive geriatric assessment with pharmacotherapy assess-
ment as its obligatory part.

The outcomes of the abovementioned interventions have been
analysed, sometimes within a composite approach, i.e. by com-
bining different techniques. None of the present interventions
demonstrates an obvious positive effect on patients’ health relat-
ed outcomes if administered separately. Conversely, when these
interventions are integrated within the setting of a multidiscipli-
nary team, beneficial results on geriatric patients’ health related
outcomes can be anticipated.

Conclusion: Comprehensive assessment of geriatric patients’
clinical and functional status, and integration of competencies
of different healthcare professionals are necessary to deal with
medical complexity of geriatric patients in order to assure appro-
priate prescribing in this patient group. Amplifying the conscious-
ness of healthcare professionals with reference to appropriate
and tailored pharmacotherapy in geriatric patients should be
stimulated by tailored, interactive, multidisciplinary, and multifac-
eted programs.

The present methods to improve prescribing in geriatric patients
should optimally be synchronized and incorporated in a single
standardized intervention.

EUGMS-ESCEO-IOF2
POTENTIALS PROBLEMS IN THE USE OF DRUGS FOR
OSTEOARTICULAR CONDITIONS IN OLD AGE

A. Cherubini', F. Lombardi’, B. Gasperini?

Geriatria, Accettazione geriatrica e Centro di ricerca per I'in-
vecchiamento, IRCCS INRCA, Ancona, Italy, 2Geriatria, Azienda
Ospedaliera Ospedali Riuniti Marche Nord, Fano, Italy

Objective

To review potential problems with pharmacological treatment of
osteoporosis and osteoarthritis in older subjects.

Material and Methods

An extensive search for articles on osteoporosis/osteoarthritis
pharmacological therapy published on Pubmed in the last 20
years was performed, using the following keywords: osteoporo-
sis, osteoarthritis, drug, side effect, older.

Results

30 papers concerning the safety of drugs in older adults were
found. Concerning osteoporosis, bisphosphonates are contraindi-
cated in case of renal impairment (i.e. creatinine clearance below
30-35 ml/min). It is recommended to take them with plenty of flu-
ids, standing up for at least thirty minutes. Conditions such as de-
mentia, dysphagia or disability might reduce the ability to comply
with these instructions, increasing the risk of upper gastrointesti-
nal side effects. Denosumab therapy is associated with increased
risk of hypocalcemia, expecially in older adults. Teriparatide
should not be used in patients with preexisting non-skeletal ma-
lignancies, renal stones, or severe renal impairment. Achlorhydria
can interfere with the absorption of calcium supplementations.

Concerning osteoarthritis, the presence of comorbidities often
interferes pharmacological treatment. Oral NSAIDs increase the
risk of serious gastrointestinal, cardiovascular, and renal compli-
cations. Concomitant drug therapies can contribute to increase
the risk of side effects e.g. aspirin, corticosteroids or anticoag-
ulants. Cyclooxygenase (COX)-2 inhibitors increase the risk of
cardiovascular adverse events and renal compromise, including
acute kidney injury, and should be avoided in subjects with hyper-
tension. The use of opioids, whose efficacy in chronic non- cancer
pain is limited, is commonly associated with constipation, nau-
sea, dizziness and falls. More serious effects could be respiratory
drive depression, serotonergic syndrome and hyponatremia. Side
effects are worsened by the simultaneous use of drugs that act
on the central nervous system.

Conclusions

Osteoporosis and osteoarthritis are common clinical conditions
in older adults. Comorbidity and polypharmacy can limit the use
of potentially effective medications. Drug prescription should be
always individualized, to reduce the risk of side effects.
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UPDATE IN DIAGNOSIS OF FIBROMYALGIA ON
THE BASIS OF EVIDENCE BASED MEDICINE

A. Winkelmann'

'Department of Orthopedic Surgery, Physical Medicine and Reha-
bilitation, Medical center of the Ludwig-Maximilians-University of
Munich, Munich, Germany

Objective(s): The diagnosis of FM is the most important and
helpful factor in the course of the disease for the majority of FM
patients1. Diagnosis can improve the quality of life, reduce visits
and health care costs®. Differential diagnosis should be consid-
ered and comorbidities should be diagnosed. The correct diagno-
sis of FM with the detection of comorbidities and relevant factors
for restrictions of the activities of daily life within the framework
of the biopsychosocial model is the key for an individual therapy
with the aim of the best possible function and quality of life with
FM*3.¢ There is controversial discussion, how best to diagnose fi-
bromyalgia (FM). There is still a difference between criteria-based
FM diagnosis (CritFM) and doctor's FM diagnosis (MDFM)

Material and methods: Reviews, meta-analyzes, guidelines and
recommendations with the keywords fibromyalgia and diagnosis
were reviewed by PubMed-listed publications until January 24,
2020.

Results: The ACR criteria from 1990, 2010 and the revised ver-
sions from 2011 and 2016 show an evidence-based process
for optimizing the diagnosis of FM® * 1011 |n 1990, the criteria
for characterizing FM were developed for clinical studies. The
2010 and 2011 criteria were developed for clinical use as pre-
liminary diagnostic criteria and were initially implemented with
graded questions on fatigue and functional complaints. The use
of a “generalized pain criterion” in the revised criteria from 2016
eliminates the misclassification of regional pain syndromes as fi-
bromyalgia. The revised ACR 2011/2016 criteria achieved a spec-
ificity of 90/87% and a sensitivity of 86/84% (medians). New cri-
teria such as AAPT Diagnostic Criteria for Fibromyalgia 2019 with
several dimensions provide an overview of the actual and future
development of evidence-based diagnostic criteria®. A complete
physical examination is required before the diagnosis of FM.?

Conclusion: Although the guidelines allow different options for
diagnosing FM, the ACR criteria with the revised versions from
2011/2016 are still the gold standard. Don't forget to think about
differential diagnosis, comorbidities and factors within the bi-
opsychosocial model.
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ESPRM-ESCEO-IOF2

UPDATE IN PHARMACOLOGICAL MANAGEMENT
OF FIBROMYALGIA ON THE BASIS OF EVIDENCE
BASED MEDICINE

E. Dincer'?3

'Hacettepe University, Faculty of Medicine Dept.PRM, Ankara,
Turkey, 2President -Turkish Society of Rehabilitation Medicine,
Ankara, Turkey, *ESPRM Head Musculoskeletal Disorders Com-
mittee ,Senior Fellow UEMS/European Board of PRM -Expert,
Ankara, Turkey

Objective: Fibromyalgia is a disorder characterized by widespread
musculoskeletal pain accompanied by fatigue, sleep, memory and
mood issues.In this article, Update in Pharmacological Manage-
ment of Fibromyalgia on the Basis of Evidence Based Medicine is
mentioned on the basis of EULAR revised recommendations and
updated literature.

Material and Methods :In this article the pharmacological man-
agement of FMS depending to EULAR revised recommendations
and updated literature is mentioned. In revised EULAR recommen-
dations ,Experts in FMS from 12 European countries evaluated
evidence from systematic reviews and meta-analyses about phar-
macological/non- pharmacological management for fibromyal-
gia.

Evidence is evaluated on pain, fatigue, sleep and daily function-
ing. Recommendations are designed depending on “The Grading
of Recommendations Assessment, Development and Evaluation”
system.

Results: In this recommendation literature search yielded 2979 ti-
tles,from these 107 reviews (and/or meta-analyses) evaluated as
eligible. According to the results of GRADE system only Exercise
terapy was evaluted as “strong for” FMS.

According to the results of GRADE system pregabalin,Duloxe-
tine,Milnacipran, Tramadol ,cyclobenzapyrine ,amytriptiline,were
evaluted as “weak for” in the pharmacological management of
FMS ,where as Gabapentin is accepted in research group only.
NSAIDs , SSRI-Selective serotonin reuptake inhibitors,Monoamine
oxidase inhibitors,NSAIDs are accepted as “Weak Against” and
Sodium oxybate,Growth hormone,Corticosteroids, Strong opi-
oids,Cannabinoids classified as “Strong Against”.

Conclusion: In management of FMS best results are achieved by
both application of non- pharmacological and pharmacological
therapies.Among pharmacological therapies pregabalin,Duloxe-
tine,Milnacipran, Tramadol ,cyclobenzapyrine ,amytriptiline,were
evaluted as “weak for” where as ,NSAIDs , SSRI-Selective sero-
tonin reuptake inhibitors,Monoamine oxidase inhibitors,NSAIDs
are accepted as “Weak Against”.Research is still going on related
with the pharmacotherapy of FMS.

References: 1.F. Atzeni et al:One year in review 2019: fibromyal-
gia. Clinical and Experimental Rheumatology 2019;3-10.

2.Macfarlane GJ et al. EULAR revised recommendations for the
management of fibromyalgia. Ann Rheum Dis.2017;76:318-328.

3.Hedman-Lagerlof M et al.Cost-effectiveness and cost- utility of
internet-delivered exposure therapy for FMS: results from a RCT.
J Pain 2019; 20: 47-59

4.Thorpe J et al.Combination pharmacotherapy for the treatment
of fibromyalgia in adults.Cochrane Database Syst Rev 2018;
2:CD010585.

5.Metyas S et al.Low Dose Naltrexone in Treatment of Fibromyal-
gia. Curr Rheumatol Rev 2018; 14: 177-80

ESPRM-ESCEO-IOF3

UPDATE IN NON-PHARMACOLOGICAL
MANAGEMENT OF FIBROMYALGIA ON THE BASIS
OF EVIDENCE BASED MEDICINE

R. Valero-Alcaide!, S. Mufioz-Lasa!
'PRM Department, Facultad de Medicina UCM, Madrid, Spain

Introduction: Fibromyalgia (FM) is a syndrome of persistent
widespread pain, stiffness, fatigue, disrupted and unrefreshing
sleep, and cognitive difficulties, often accompanied by multiple
other unexplained symptoms, anxiety and/or depression, and
functional impairment of activities of daily living (ADLs). Many
recent studies have emphasized the role of central nervous
system pain processing abnormalities in FM, including cen-
tral sensitization and inadequate pain inhibition, because this
chronic pain syndrome is associated with extensive secondary
hyperalgesia and allodynia.

The treatment should be gradual and start with a group thera-
py session to improve awareness about the disease, as well as
non-pharmacological and pharmacological modalities.

But a new field of research is arising, relating fibromyalgia with
microbiome abnormalities, possibly allowing for new treatment
modalities to be explored, such as oral ingestion of probiotics,
Fecal Microbiota Transplantation (FMT) and diet.

Aims: The objective of this study is to demonstrate best effec-
tiveness of the rehabilitation program in FM

METHOD: we have used different sources of search: Scientific
Pub Med-MEDLINE, Dpedro, Cochrane Library, the Ottawa Panel,
EULAR, APS Guideline

RESULTS: There is strong evidence in moderately intense aerobic
exercise (60-75% of age adjusted

maximum heart rate [210 minus the person’s age]) two to three
times per week.

Encourage people with FMS to perform muscle-strengthening ex-
ercise two times per week.

Offer clinician-assisted treatments such as clinical hypnosis and
biofeedback , acupuncture, chiropractic. Manipulation, therapeu-
tic massage , and balneotherapy , which may be helpful for pain
relief.

Incorporate cognitive-behavioral therapy into a multimodality
treatment approach to reduce pain
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Non-coeliac gluten sensitivity is increasingly recognized as a fre-
quent condition with similar manifestations which overlap with
those of FM. Regarding dietary intervention for fibromyalgia, it
seems reasonable to eliminate some foods from the diet of FM
patients, for example excitotoxins (glutamate and aspartate).

Conclusions: The important strategies for FM therapy appear use-
ful at this time: reduction of peripheral nociceptive input, particu-
larly from muscles; improvement or prevention of central sensiti-
zation; and treatment of negative affect, particularly depression.

PRM specialists utilize, exercise is an important part of the man-
agement of FMS. Aerobic, strengthening exercises, aquatic exer-
cise and cognitive behavioural therapy as non pharmacological
interventions seems most promising for the management of FM.

Educate them about pain management and self-management pro-
grams as an initial part of treatment

Good biological plausibility exists for how dietary excitotoxins
may be leading to increased symptom occurrence in FM. Low
intake of omega-3 fatty acids, vitamin B6, magnesium, zinc and
antioxidants, as well as gluten consumption, may also play a sup-
porting role in symptom occurrence. it is important a correct res-
toration of human gut microbiota.
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MTEI
DISCUSSION OF COMPLEX OSTEOPOROTIC
CASES

A. Diez-Perez'?

'Department of Internal Medicine Hospital del Mar/IMIM, Bar-
celona, Spain, 2Autonomous University of Barcelona, Barcelona,
Spain

Osteoporosis is a state of bone fragility that can be reached my
multiple mechanisms. A long list of diseases and conditions de-
teriorate the mechanical strength of the bone putting the patient
at risk of low-trauma fractures. Genetic factors, general mecha-
nisms of aging/frailty and incident conditions in the life of the
individual induce deterioration in bone strength. How this bone
strength is affected depends on the combination of a decline in
bone mass (i.e. bone mineral density), a derangement in structure
(microarchitecture) and negative changes in tissue composition
(i.e. tissue quality). Our current approach to the management of
the disease is based on bone-acting drugs used independently
of the background pathophysiology that has created the skeletal
fragility. However, this strategy of one-fit-all is likely less effective
that more specific treatments adapted to the mechanisms under-
lying the individual patient. Therefore, our next horizon has to be
an individualized treatment in line with a personalized medicine
approach.

As in any area of medicine, the first step in the clinical encounter
must be the profiling of the background mechanisms originating
the presenting syndrome. We will discuss several examples of
patients referred to our clinics for osteoporosis where they share
the common denominator of increased skeletal fragility but with
peculiar characteristics in the mechanisms that have made the
patient’s skeleton fragile. The bottom line is the understanding of
osteoporosis as a heterogeneous disease.

MTE2
PATHOGENESIS AND MANAGEMENT OF CKD-
MBD

J. B. Cannata-Andia'?

'Hospital Universitario Central de Asturias, Universidad de
Oviedo, Oviedo, Spain, 2Instituto de Investigacion Sanitaria del
Principado de Asturias (ISPA), Universidad de Oviedo, Oviedo,
Spain

PTH, Calcium, Phosphorus, FGF 23 and Klotho play a critical role
in the development of CKD-MBD, including vascular calcification,
cardiovascular complications, fractures and poor outcomes. As
CKD-MBD progresses, secondary hyperparathyroidism increas-
es in severity resulting in the proliferation of parathyroid cells
and the development of diffuse and nodular hyperplasia. These
changes are accompanied by decreases in Klotho and vitamin D
and calcium receptors. High phosphorus plays a critical role in
the progression of CKD-MBD abnormalities not only worsening
secondary hyperparathyroidism but also all several other mineral
disorders such as bone and cardiovascular complications impact-
ing in a reduced survival.

The current available therapies; phosphate binders, vitamin D
receptor activators and calcimimetics have improved the man-
agement of CKD-MBD. However, many complications are still un-
solved and the management of these disorders is highly complex.
The mechanisms by which each of these factors worsens CKD-
MBD will be address, the most appropriate use and limitations of
the current therapies will be discussed.

MTE3
THE RISKS AND BENEFITS OF CALCIUM
SUPPLEMENTATION

N. C. Harvey'?

'MRC Lifecourse Epidemiology Unit, University of Southampton,

Southampton, United Kingdom, 2NIHR Southampton Biomedical

Research Centre, University of Southampton and University Hos-
pital Southampton NHS Foundation Trust, Southampton, United

Kingdom

The efficacy and safety of calcium supplementation, with or
without concomitant vitamin D supplementation, has been much
debated. There have been many trials and meta-analyses of sup-
plementation for fracture reduction, and associations with risk of
myocardial infarction have been suggested in recent years. In
this presentation | will review the evidence for the value of calci-
um supplementation, with or without vitamin D supplementation,
for healthy musculoskeletal ageing. | will investigate the evidence
for beneficial effects of calcium/vitamin D supplementation on
reduction of fracture risk and the potential adverse effects of
supplementation such as gastrointestinal disturbance and renal
stones. | will pay special attention to the suggested links between
calcium/vitamin D supplementation and myocardial infarction.
Overall, the literature suggests that calcium with vitamin D sup-
plementation leads to a modest reduction in fracture risk, and
that calcium supplementation alone is not supported for this
indication. Furthermore, there is more robust evidence for frac-
ture reduction amongst institutionalised patients than as part of
a community public health intervention. Side effects of calcium
supplementation include renal stones and gastrointestinal symp-
toms, but the existing evidence base is insufficient to support re-
cent assertions of increased cardiovascular risk consequent to
calcium/vitamin D supplementation. In conclusion, calcium with
vitamin D supplementation is supported for patients at high risk
of calcium and vitamin D insufficiency, and in those who are re-
ceiving treatment for osteoporosis.

MTE4
MILK, YOGURT, CHEESE AND BONE: FRIENDS OR
FOES?

S. luliano’
'University of Melbourne / Austin Health, Melbourne, Australia

Milk, yoghurt and cheese form the basis of the dairy food group
within most dietary guidelines around the world due to their as-
sociation with bone health throughout the lifespan. Evidence ex-
ists demonstrating improvements in bone accrual during growth
and bone density in adulthood and into old age. Dairy foods also
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contain saturated fats that are considered detrimental to cardi-
ovascular health by increasing serum cholesterol levels. Some,
but not all prospective observational studies have reported an
increased risk of mortality with milk consumption, while lower
mortality rates have been observed with increased consumption
of fermented dairy foods such as yoghurt and cheese. The mech-
anisms for these observations are not clearly understood. Ran-
domised controlled studies have provided some evidence of the
potential mechanisms for the observed effects of dairy on serum
cholesterol, indicating it may relate to the combination of various
nutrients contained in dairy foods, or the dairy matrix, or factors
associated with the processing of dairy foods such as during fer-
mentation. However, before a conclusion about the potential ben-
efit or detriment of dairy consumption on cardiovascular risk can
be made, close examination of the design and execution of these
prospective observational studies is required, that may also serve
to guide study design in the future. Until a large randomised pla-
cebo controlled study of dairy consumption with both fractures
and mortality as outcomes, and with sufficient sample size and
rigorous study design is undertaken, the evidence for, or against a
cardiovascular effect of dairy consumption is modest.

MTES
LOCAL BONE TREATMENTS

M. L. Brandi’

'FirmoLab Fondazione F.I.R.M.0. and University of Florence,
Florence, Italy

Fragility fractures are associated with significant morbidity and
mortality, representing a significant burden both socially and eco-
nomically. Even though several factors contribute to fragility frac-
tures, a key factor is osteoporosis, a condition characterized by
loss of bone mineral density. Through the augmentation of bone
mass due to osteoporosis a reduction in fracture risk is achieva-
ble. This can be done using pharmacological agents (antifracture
drugs) even though a small proportion of patients are pres di ed
these therapies and the patients’ compliance is low. The possi-
bility to use local material capable to strengthen the weakened
area(s) is, therefore, urgently felt.

In the case of hip 70% of the strength is explained by bone min-
eral density and patients with a recent hip fracture present with a
significant risk of controlateral hip fracture for years. There is a
growing consensus among leading physicians that minimally-in-
vasive surgical approaches intended to complement standard of
care therapies warrant consideration.

In this presentation the experience with a new local osteoporo-
sis-enhancement procedure recently developed to provide an
immediate and durable strengthening of hip bone through the im-
plant of a biomaterial (AGN1) in osteoporotic patients at high risk
of hip fractures.

MTE6
NUTRITIONAL APPROACH OF OSTEOPOROSIS
PREVENTION

S. Maggi’
'CNR Aging Branch-IN, Padua, Italy

Objective: to review the role of selected macro- and micro-nutri-
ents, as well as of specific dietary patterns, in the pathogenesis
of osteoporosis

Material and methods: a narrative review of concepts and
controversies in the most recent scientific literature.

Results: scientists are searching for ways to prevent osteopo-
rosis and, in addition to the obvious risk factors, such as female
gender and advanced age, genetics and environment play a role.
In particular, malnutrition (under/over-nutrition) is associated to a
higher risk of osteoporosis in a life-course perspective (maternal
nutrition, building bone in childhood and adolescence, maintain-
ing bone mass in adulthood, and special nutritional needs of older
individuals). Specifically, calcium and vitamin D, proteins, alcohol,
sodium, caffeine, magnesium and zinc, possibly vitamin A, B and
K play a role. Calcium and vitamin D affect bone health in utero,
during childhood, adolescence, and early adult life. Those who
reach a higher peak bone mass, are at lower risk of osteoporosis
in middle and old age. At older age, the absorption of calcium and
vitamin D levels decrease, therefore different nutritional recom-
mendations are required. Good dietary intakes of calcium (1,000
mg/day before age 50, 1,200 mg/day beyond 50) and vitamin D
(600 1U/day before the age of 70, and 800 1U/day thereafter) are
therefore crucial. The main dietary sources of calcium are dairy
foods (yogurt and hard cheeses are well tolerated also by lactose
intolerant individuals), some vegetables and legumes, canned
fish with soft edible bones, nuts, and some mineral waters, while
for vitamin D are fish, fish products, and foods to which vitamins
have been added. Epidemiologic studies have shown a positive
association between protein intake (0.8 g/kg/ before the age of
50, 1.0-1.2 g/kg /day thereafter) and bone health. However, the
sources of proteins, (vegetable vs animal products), might be rel-
evant in the risk profile assessment. A high dietary intake of phos-
phate in combination with a low intake of calcium increases PTH
concentrations and therefore may have adverse effects on bone
mineral density. It has also been shown that acutely increasing
dietary phosphate intake leads to PTH secretion and has an inhib-
itory effect on bone formation. Milk and animal products are the
main sources of dietary phosphates, but it should be emphasised
that the use of phosphates in food additives is increasing and
this should be carefully considered in public health actions. Some
studies demonstrate that retinol intake has a U shaped associa-
tion with bone mineral density. The sources should preferably be
non-fat dairy products, cereals, fruits and vegetables, not animal
products. Vitamin K is required for the synthesis of osteocalcin,
which is synthesised by osteoblasts and is the most abundant
non-collagenous protein in bone. There is some evidence that Vi-
tamin K deficiency is associated with an increased fracture rate
in the elderly patients. However, further studies are required to
determine the impact of Vitamins A, B and K on bone health. Mod-
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erate alcohol intake may have beneficial effects on bone mass, to
the contrary bone mineral density is reduced in male alcoholics;
and this may result from a number of factors, including malnu-
trition, liver dysfunction, and a direct effect of alcohol on osteo-
blast function. Caffeine increases urinary calcium excretion, but
epidemiological data on the relationship between caffeine intake
and bone mass are conflicting. However, it seems that an optimal
calcium intake should protect against the harmful effects of caf-
feine on bone.

Conclusions. According to this literature review, the adherence to
a dietary pattern according to the Mediterranean Diet principles,
supporting large intake of vegetables, fruits, and cereals moder-
ate intake of dairy, meat, and wine, seems to offer the best life-
course approach to the prevention of osteoporosis.

MTE7
GIOP: WHATTO DO?

B. Cortet

'Department of rheumatology and ULR 4490 (MabLab), Universi-
ty-Hospital of Lille, Lille, France

Glucocorticoid-induced osteoporosis is the primary cause of sec-
ondary osteoporosis. 0.5 to 4.5% of postmenopausal women re-
ceive chronic glucocorticoid therapy. In the United States, 1% of
the population is believed to be undergoing long-term corticoster-
oid treatment. Numerous studies have demonstrated the deleteri-
ous effect of corticosteroid therapy both in terms of bone loss but
also in terms of increased risk of fracture, particularly with regard
to vertebral fractures. The increased risk of fracture in patients
on long-term corticosteroid therapy is only partially explained by
the decrease in bone mineral density. Logically, the higher the glu-
cocorticoid dose, both in terms of daily and cumulative dose, the
greater the bone risk. Moreover, it is sometimes difficult regarding
the increased risk of fractures, to differentiate the inflammatory
disease justifying corticosteroid therapy and the effect of gluco-
corticoids themselves.

In pathophysiological terms, glucocorticoids are responsible for
a deep depression of the osteoblasts and osteocytes with an in-
crease in their apoptosis. The increase in bone resorption asso-
ciated with corticosteroid therapy is only transient. This is also
partly explained by the underlying inflammatory disease.

Any patient exposed to prolonged corticosteroid therapy requires
bone evaluation. In particular, a personal history of fractures, es-
pecially vertebral fractures, should be sought. Systematic meas-
urement of bone mineral density is required, preferably in conjunc-
tion with a vertebral fracture assessment (VFA). Postmenopausal
women are particularly affected, as the menopause is a risk fac-
tor for osteoporosis and fracture. However, bone sensitivity to
high doses of glucocorticoids seems to be more pronounced in
premenopausal women.

General measures in case of prolonged glucocorticoid use are to
use the lowest dose of glucocorticoids. Calcium supplementation
is useful if intakes are low. Vitamin D supplementation is also
useful, especially if initial vitamin D level is low.

In postmenopausal women and men over 50 years of age, the
following situations constitute a high risk of fracture: corticos-
teroid therapy greater than or equal to 7.5 mg per day of pred-
nisone-equivalent, personal history of fracture in the absence of
major trauma, age higher than or equal to 70 years, T-score less
than or equal to -2.5. In these situations it is recommended to
start treatment with bisphosphonates, denosumab or teriparati-
de. These treatments have marketing authorisation for the pre-
vention and treatment of glucocorticoid-induced osteoporosis,
but their conditions of reimbursement vary from one country to
another. All of these treatments have demonstrated their value
in the prevention of glucocorticoid-induced bone loss. There is
also data suggesting that these treatments reduce the risk of
fractures, particularly of the vertebrae. If these criteria are not
met, then the FRAX index should be calculated to determine the
probability of a major fracture at 10 years. The above-mentioned
treatments should be used when the patient is above the interven-
tion threshold.

In premenopausal women and men under 50 years of age, each
situation must be analyzed on a case-by- case basis and the de-
cision to use osteoporotic therapy will depend on the individual
assessment of fracture risk.

MTES8
HORMONE REPLACEMENT THERAPY IN 2020

S. Palacios’
'Director of Palacios’ Institute of Woman'’s Health, Madrid, Spain

Hormone replacement therapy (HRT) for women with menopau-
sal symptoms has undergone significant changes over the past
18 years. HRT would have been the standard treatment 18 years
ago for menopausal symptoms, such as flushes, night sweats,
and vulvovaginal atrophy. The Women’s Health Initiative (WHI)
trial was designed to test the hypothesis that HRT would provide
women with primary protection against coronary heart disease
(CHD). Women with an intact uterus received conjugated equine
oestrogens (CEE) + medroxyprogesterone acetate (MPA) or pla-
cebo, while women without a uterus only received CEE. Prelim-
inary analysis of the WHI trial results in 2002 set out concerns
about the associated adverse outcomes. CEE + MPA was report-
ed to be associated with a higher risk of coronary heart disease,
stroke, venous thromboembolism (VTE), and breast cancer. Us-
ing CEE as a single therapy was reported to be associated with a
higher risk of stroke and VTE, to have no effect on coronary heart
disease, and to reduce the risk of breast cancer.

The 15 year period since the WHI has seen several re-analyses
and publications that have questioned the validity of the original
conclusions. Specifically, age-stratified data showed that the ab-
solute excess risk of adverse outcomes was low in women aged
under 60 years old, with a tendency for the risk to increase with
age. In fact, among women aged 50-59 years old or within 10
years of the onset of the menopause, total mortality was 30%
lower with HRT (CEE + MPA) compared to with placebo.
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Several scientific societies updated their scientific standpoints in
2016 and 2017 to provide an update for using HRT. The different
scientific societies generally agree that HRT is the most effective
treatment for vasomotor and genitourinary symptoms for wom-
en aged under 60 years old or within 10 years of the onset of
the menopause, and that it can prevent bone loss and fractures.
However, no changes in HRT prescription during clinical practice
have been observed to date, with experts believing that these con-
clusions need to be communicated more widely. The preliminary
WHI findings were published 18 years ago as it stands and a more
scientific and robust assessment has led to greater acceptance
of HRT's benefits for the right patients.

The future requires examination of the remaining uncertainties
associated with HRT's risks and benefits during the menopause.
A deeper understanding of the different HRT regimens in terms
of the dose, route of administration, type of progestogen, and the
length of treatment. Of course, HRT should be combined with life-
style measures. There is a need to progress towards an era of
personalised medicine using diagnostic tools that can identify a
patient’s characteristics on a genetic/molecular level. This is in
addition to understanding the physiological and physiopatholog-
ical changes occurring during the menopause, with the develop-
ment of specific targeted therapies for stimulating or inhibiting
different receptors being a pathway for investigation and devel-
opment.

Many believe that HRT's benefits have been interpreted incorrect-
ly, resulting in a reduction in health expectations for menopausal
women. HRT is currently considered an effective and safe option
for healthy symptomatic women without contraindications aged
under 60 years old or within 10 years of the onset of the meno-
pause. There is also a need to understand that the idea of using
HRT in combination with lifestyle measures can prove important
for many menopausal women when it comes to improving their
sexual activity, quality of life, and preventing bone mass loss.

MTE?
HIGH BONE MASS: WHAT ARE THE CAUSES AND
HOW SHOULD WE MANAGE IT?

C. L. Gregson'

'Musculoskeletal Research Unit, University of Bristol, Bristol,
United Kingdom

A finding of high bone mineral density (BMD) on routine DXA scan-
ning is not infrequent and most commonly reflects degenerative
disease. However, BMD increases may also arise secondary to
a range of underlying disorders affecting the skeleton. Although
low BMD increases fracture risk, the converse may not hold for
high BMD, since elevated BMD may occur in conditions (i) with
increased fracture risk (e.g. osteopetrosis or Paget's disease),
or (i) such as artefacts which themselves do not affect fracture
risk but may mask low BMD and (iii) where fracture risk may be
reduced but other co-morbidities may exist which are starting to
be recognised.

| will outline a classification for the causes of raised BMD, based
upon identification of focal or generalised BMD changes, which
can be used to structure appropriate investigation by clinicians
after careful interpretation of DXA scan findings within the con-
text of the clinical history. | will describe our learning from con-
ducting the first systematic analysis of patients undergoing rou-
tine clinical DXA scanning, having screened 335,115 DXA scans
across 15 UK centres. | will include discussion of prevalence of
HBM conditions and will review the mild skeletal dysplasia asso-
ciated with the largely yet to be explained High Bone Mass phe-
notype. | will discuss the phenotypes seenin LRP4, LRP5, LRP6
HBM, as well as Sclerosteosis and van Buchem'’s disease, and go
on to describe HBM pedigrees affected by the recently identified
mutation in SMADY; a ¢.65T>C loss-of-function mutation thought
to reduce BMP inhibition.

MTETO
BARIATRIC SURGERY, BONE AND JOINTS

E. Lespessailles’

'Regional Hospital of Orleans, University of Orleans, Orleans,
Orleans, France

Obesity is associated with numerous comorbidities including
some rheumatic conditions. Through adipose- derived inflam-
mation, obesity has been shown to induce increased initiation,
progression, and worse responses on outcomes of rheumatic
diseases. Bariatric surgery is being increasingly used thanks to
its positive effects on major comorbidities such as type 2 diabe-
tes mellitus and hypertension. Consequently, surgically induced
weight and adipose tissue losses might play a role in the course
of rheumatic conditions.

The learning objectives of the present “Meet-The-Expert session”
is to provide attendees a focused update on first: emergent data
on positive effects in osteoarthritis; second: evidence linking bar-
iatric surgery and incident fracture; third: strategies proposed to
reduce bariatric surgery associated bone loss.

A better knowledge of these issues will permit some clarification
of both beneficial and deleterious effects of bariatric surgery to
improve the patient management.

MTETT
ANDROGENS, BONE AND MUSCLES

J.-M. Kaufman'

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

Androgens are anabolic to skeletal muscle with dose- / con-
centration-dependent effects on muscle mass as well as on
muscle strength and power. Androgens exert anabolic effects
on muscle both in men and women and in the elderly as well as
in the young. As to bone health, the importance of androgens
lies primarily in their role as precursors for aromatization to
estrogens, the main sex steroid regulators of bone homeostasis,
but they also exert favorable direct androgen receptor-mediated
effects on bone. Moreover they exert indirect beneficial effects
on bone by increasing mechanical loading through increase in

~ VIRTUAL WORLD CONGRESS ON
82 W (] O IOF-ESCEO CONGRESS OSTEOPOROSIS, OSTEOARTHRITIS
= 2020 AND MUSCULOSKELETAL DISEASES




MEET-THE-EXPERT ABSTRACTS |

muscle mass and strength. In men both androgen levels as

well as muscle mass and function decline with age, which may
result in sarcopenia and further into frailty. Sarcopenia in turn

is not uncommonly paralleled by- and contributing to increased
skeletal fragility, occurrence of falls and risk of fracture. Howev-
er, according to the data from observational studies, decline in
androgen exposure in aging men does not seem to fully account
for their decreases in muscle strength and physical perfor-
mance, and both processes may rather be related to the underly-
ing processes of aging per se. Bone loss and increased fracture
risk in aging men is associated with low estradiol rather than low
T, but the highest fracture risk is in men with both low estradiol
and testosterone and with high SHBG.

Testosterone therapy in older men with low to low-normal se-
rum testosterone results in small, but consistent improvements
in lean mass, which are associated with more variable effects
on muscle strength and power, with limited improvements or no
effect depending on the considered study or muscle group and
test. Results on the impact of testosterone treatment on physi-
cal function have in turn been disappointing with both negative,
or positive effects with small effect size and of doubtful clinical
significance. Although testosterone treatment in men with low
testosterone has limited positive effects on bone homeostasis,
there is no documented effect on fracture risk and testosterone
therapy should not be considered a treatment of osteoporosis in
men. Moreover, a major limitation for testosterone treatment in
older men is the lack of long term controlled data on (cardiovas-
cular and prostate) safety.

In postmenopausal women, adrenal androgens (androstenedione,
DHEA and DHEA-sulfate) and some residual ovarian testosterone
secretion are the only source of sex steroids and in particular of
estrogens, for which they are precursors. Lower androgen levels
have been associated with poorer muscle functional status and
skeletal health. Whereas androgen treatment can improve muscle
mass and function, their use is limited by dose-dependent viriliz-
ing side-effects and controlled data on (longer-term) efficacy and
safety in women is presently very limited. More recently, there has
been interest in the development of (non-steroidal) selective an-
drogen receptor modulators, aiming at improving the benefit-risk
profile of androgen-based anabolic treatment.

In conclusion, androgens are significant players in muscle and
bone physiology. Although there is a potential for androgen treat-
ment in the management of muscle and bone disorders, presently
clinical indications remain limited awaiting more data from rand-
omized clinical trials.

MTE12
EFFICACY AND COST/BENEFIT OF FLS

R. Matijevic'
'Faculty of Medicine, University of Novi Sad, Novi Sad, Serbia

Osteoporosis is a very common condition. Among the population
aged over 50 years, one in three women and one in five men will
suffer a fragility fracture. At the turn of the century, 9 million fra-
gility fractures occurred annually. This included 1.6 million hip

fractures which impose a devastating burden on sufferers and
their families, and all too often result in premature death. The 1.4
million individuals who sustained vertebral fractures endure back
pain, loss of height and many other adverse effects on the quality
of their lives. In addition, the cost that osteoporosis imposes on
healthcare budgets is staggering. In 2010, European Union coun-
tries spent Euro 37 billion (US$40 billion), while in 2015 the United
States spent US$20 billion.

In the year following a vertebral fracture about 20 % of women
will have a new vertebral fracture and about 25% will have a new
fracture. Individuals who have sustained a fragility fracture are at
approximately twice the risk of suffering future fractures, as com-
pared to their fracture-free peers. Approximately half of patients
who present to hospital with a hip fracture have sustained prior
fractures in the months or years before breaking their hip and just
one-fifth of eligible fracture patients receive osteoporosis treat-
ment after a fracture, and that considerable variation is evident
between countries.

Fracture Liaison Services (FLS) is a coordinated model of care
for secondary fracture prevention. A FLS ensures that all patients
aged 50 years or over, who present to urgent care services with
a fragility fracture, undergo fracture risk assessment and receive
treatment in accordance with prevailing national clinical guide-
lines for osteoporosis. FLS have been shown to dramatically im-
prove osteoporosis treatment rates for fragility fracture patients
and reduce secondary fracture incidence. Further, FLS may have
potential beneficial effects on mortality outcomes. Fracture Liai-
son Services improve quality and reduce costs through a reduc-
tion in unscheduled emergency admissions for hip and other fra-
gility fractures.

In a growing number of countries throughout the world, FLS have
been shown to be highly cost-effective and cost-saving.

MTET3
PHYSICAL THERAPY FOR OSTEOARTHRITIS

0. Bruyére'

'Division of Public Health, Epidemiology and Health Economics,
University of Liege, Liege, Belgium

Osteoarthritis (OA) is a major public health problem. Besides
pharmacological and surgical therapies, non-pharmacological
therapies, including but not restricted to education and self-man-
agement, regular telephone contact, referral to a physical ther-
apist, aerobic, muscle strengthening and water-based exercises,
weight reduction, walking aids, knee braces, footwear and insoles,
thermal modalities, transcutaneous electrical nerve stimulation
or acupuncture, are of available for the management of OA. The
objective of this Meet-The-Expert session is to critically review for
evidence regarding physical therapy for OA.
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MTET4
LOCAL BONE ENHANCEMENT TREATMENT IN
HIGH RISK OSTEOPOROTIC PATIENTS

A. A. Kurth'?

'Department of Orthopaedic and Trauma Surgery Campus
Kemperhof, Community Clinics Middle Rhine, Koblenz, Germany,
2Major Teaching Hospital, University Mainz, Mainz, Germany

Introduction: Osteoporosis diminishes the quality and quantity
of bone, resulting in compromised bone strength and increased
fracture risk in 200 million patients worldwide. Hip fractures are
the most devastating complication. They are associated with a
25% increase in mortality in the following year and a 4-fold in-
crease of mortality risk in the first 3 months after fracture. The
incidence of death from a hip fracture equals the breast cancer
mortality rate. Furthermore, patients with a recent hip fracture
carry at least a 10% early risk of a contralateral fracture. Hence,
osteoporosis is a severe and escalating socio-economic problem.

The prevention of osteoporotic fractures, especially hip frac-
tures, remains a challenge. Currently available pharmaceutical
treatments fail to address fracture risk reduction during the early
stages of therapy, taking up to 18 months to reduce fracture risk.
An estimated 20% increase in bone mineral density is required to
prevent a hip from fracture in a simple fall.

Furthermore, hip fracture risk reduction with existing drug thera-
pies is achieved only when patients are compliant and persistent
with the recommended treatment. However, less than 35% of pa-
tients continue with osteoporosis therapy at year 1.

Hence, complementary approaches to immediately prevent hip
fractures in patients at very high risk are still an unmet clinical
need.

Surgical approaches, in order to augment the local bone have been
proposed to strengthen fragile bone, particularly in the proximal
femur, prior to subsequent fracture. Techniques investigated are
prophylactic osteosynthesis, femoroplasty with bone cement,
and local bone enhancement treatment with osteoconductive
or osteoinductive materials.

Prophylactic Osteoysthesis: Prophylactic nailing to stabilize
highly fragile osteoporotic hips is not currently performed in clini-
cal practice. In a randomized controlled trial, contralateral hip fix-
ation using a hydroxyapatite-coated titanium tubular screw was
evaluated on the risk of recurrent fracture. Although the feasibility
and safety of the procedure were confirmed, the results were not
conclusive since no contralateral hip fracture occurred over the
16-month follow-up.

A device called YSTRUT ®, which is indicated for contralateral
percutaneous internal fixation of proximal femur in patients with
a low-energy pertrochanteric fracture. This device is implanted
during the same anesthesia as for the fracture stabilization. The
implant consists of two interlocking peek rods linked with surgi-
cal cement (polymethylmethacrylate (PMMA)). The loadings until
failure of cadaver specimens with this implant showed increased
both fracture load (+18%) and energy to fracture (+32%) as com-
pared to contralateral femur. However, peri-prosthetic fracture

risk should be taken into consideration in a careful benefit-risk
and cost-effectiveness analysis for any new local procedure
aimed at preventing hip fractures.

Indeed, prophylactic fixation with a cephalon-medullary nail was
not found to be cost-effective in elderly women with hip fracture.
However, the case may differ in selected patients.

Bone Augmentation with PMMA: Several preclinical and clin-
ical studies addressing the augmentation of bones by polymethyl
methacrylate (PMMA) cement have been published over the last
decades, investigating the augmentation of fractures of differ-
ent locations, which have shown a better stability, stiffness and
strength. For the hip, the augmentation of conventional osteosyn-
thesis of femoral neck fractures and intertrochanteric fractures
has been studied, as well as the effectiveness of different types
of cements.

In the spine, cement-augmentation of fractured or sintered verte-
bral bodies, well known as Vertebroplasty and Kyphoplasty, has
been introduced in clinical use several years ago and has shown
significant positive outcome with regard to pain reduction in os-
teoporotic fractures.

Prophylactic cement augmentation of the proximal femur (“Fem-
oroplasty”) may reduce fracture risk. This technique has only
been evaluated to date in cadaver or animals. The results showed
30-80% improvement in bone strength, the results being volume
dependent (cement augmentations of 20 to 40 ml) and location
dependent.

Despite the encouraging positive biomechanical effects of PMMA
augmentation, this cement augmentation has not gained wide
acceptance, since these non-biological approache involves the
permanent placement of inert materials in bone. Furthermore,
femoroplasty may be associated with the occurrence of sub-tro-
chanteric fractures, fat embolism, circulatory damage, possible
bone necrosis, compromise bone healing and the cement is diffi-
cult to remove in revision surgery.

Local Bone Enhancement Treatment with osteoconduc-
tive or osteoinductive materials: Very promising results in
preclinical and clinical studies have been published for bioactive
cements. They cure with a non- or less-exothermic reaction and
are considered to be osteoconductive, meaning that they can be
resorbed gradually with time and replaced by host bone.

Synthetic bone grafts are mainly made of calcium-phosphate
(e.g. hydroxyapatite and tricalcium phosphate), bioglass and cal-
cium sulphate. Such materials can be used as carriers for growth
factors (e.g. BMPs) as well to enhance bone graft efficacy, drugs
(bisphosphonates) or ions (strontium) to promote osteoblast pro-
liferation.

In osteoporosis, the administration of osteoconductive or oste-
oinductive materials requires low viscosity material to avoid in-
jection under high pressure in the trabecular bone network of the
proximal femur.

One new investigational treatment to lower hip fracture risk in
osteoporosis uses a minimally-invasive local osteo-enhancement
procedure (LOEP) to inject a unique, resorbable, triphasic calci-
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um sulfate/calcium phosphate implant material (AGN1) into the
proximal femur with the intent of immediate increasing femoral
strength by regenerating bone lost due to osteoporosis. Preclin-
ical studies demonstrate that the AGN1 fully resorbs and is re-
placed with host bone, suggesting that fracture protection may
be sustained over time. An In-Human-Clinical-Study examined
the potential utility of the novel local osteo-enhancement proce-
dure to improve hip bone strength in postmenopausal women.
A unique aspect of AGN1 treatment is that it directly addresses
osteoporotic bone loss in the area treated. Treatment with AGN1
resulted in remarkable, statistically significant, and sustained in-
creases in proximal femur BMD and these changes in BMD corre-
lated with a substantial increase in femoral strength. In particular,
femoral neck BMD in the treated hip was on average 58% greater
and femoral strength was 36% greater than the control hip at 5-7
years after treatment.

Resorption of AGN1 was closely coupled to new bone formation
and the area of bone formation correlated with the area of mate-
rial implantation.

Conclusion: The prevention of hip fractures and vertebral frac-
tures, the most devastating complication of osteoporosis, re-
mains a challenge in clinical routine. Current medical treatment
of osteoporosis, result in an increase in bone mass and reduc-
tion of fracture risk. However, there are non-responders, a lack of
compliance and the effect of an anti-resorptiv or osteoanabolic
treatment may need a long time to achieve a sufficient gain of
bone density and fracture risk reduction. Hence, complementary
approaches, such as surgical procedures, to immediately prevent
hip fractures in patients at very high risk are needed. Prophylactic
osteosynthesis and PMMA augmentation of osteoporotic bone
has been investigated pre-clinically and in clinical studies, but
have not gained clinical acceptance over the years.

Some new procedures are currently being developed that are syn-
thetic, resorbable, osteoconductive and osteoinductive materials,
with the aim of an early local strengthening of fragile bone, to fill
an unmet clinical need in the management of elderly patients with
osteoporosis and an increased imminent risk of hip fracture.

The first-in-human study establishes AGN1 as an emerging treat-
ment for local osteoporotic bone loss in patients at high risk of
hip fracture has recently been published and provides the ration-
ale for further clinical investigation of this treatment.
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THE BELGIAN BONE CLUB 2020 GUIDELINES FOR
THE MANAGEMENT OF OSTEOPOROSIS IN POST-
MENOPAUSAL WOMEN

D. Sanchez-Rodriguez’, P. Bergmann?, J.-J. Body?, E. Cava-
lier, E. Gielen5, S. Goemaere®, B. Lapauw’, M. R. Laurent?,
S. Rozenberg®, G. Honvo', C. Beaudart', O. Bruyere'

'Division of Public Health, Epidemiology and Health Economics,
University of Liege, Liege, 2Department of Radioisotopes, CHU
Brugmann, Université Libre de Bruxelles, Brussels, *Department
of Medicine, CHU Brugmann, Université Libre de Bruxelles,
Brussels, *Department of Clinical Chemistry, UnilabLg, University
of Liege, CHU de Liege, Liege, *Gerontology and Geriatrics Sec-
tion, Department of Chronic Diseases, Metabolism and Ageing
(CHROMETA), KU Leuven, University Hospitals, Leuven, ®Unit for
Osteoporosis and Metabolic Bone Diseases, Ghent University
Hospital, Ghent, ’Ghent University Hospital, Ghent, 8Geriatrics De-
partment, Imelda Hospital, Bonheiden, °Department of Gynaecol-
ogy-Obstetrics, Université Libre de Bruxelles, Brussels, Belgium

Objective: To provide updated evidence-based guidelines for the
management of osteoporosis in postmenopausal women in Bel-
gium.

Methods: The Belgian Bone Club (BBC) gathered a guideline
developer group. Nine “Population, Intervention, Comparator,
Outcome” (PICO) questions covering screening, diagnosis,
non-pharmacological and pharmacological treatments, and
monitoring were formulated. A systematic search of Medline,
the Cochrane Database of Systematic Reviews, and Scopus was
performed to find network meta-analyses (NMA), meta-analyses
(MA), systematic reviews (SR), guidelines, and recommendations
from scientific societies published in the last 10 years. Manual
searches were also performed. NMA were considered as the
highest level of evidence. Summaries of evidence were provided,
and recommendations were further validated by the BBC board
members and other national scientific societies experts.
Results: Of the 3840 references in the search, 333 full texts were
assessed for eligibility, and 129 met the inclusion criteria (11
NMA, 79 MA, 12 SR, and 27 guidelines). Osteoporosis screening
using clinical risk factors should be considered. Vertebral,
pelvis, hip, femur, humerus, radius/ulna, and age-dependent wrist
fracture were considered as major osteoporotic fracture (MOF).
Patients with a recent (<2 years) major osteoporotic fracture were
considered at very high and imminent risk of future fracture. A
DXA BMD T-score <-2.5 or a threshold for 10-year risk of MOF
>20% and of hip fracture 23% (<70 years) or 5% (=70 years)
was used to categorize patients as high risk. Patient education,
the combination of weight-bearing and resistance training and
optimal calcium intake and vitamin D status were recommended.
Antiresorptive and anabolic osteoporosis treatment should
be considered for patients at high and very high fracture risk,
respectively. Follow-up should focus on compliance, and patient-
tailored monitoring should be considered. Expert voting results:
12 strong and 13 weak recommendations were formulated.
Conclusion: The BBC 2020 guidelines provide updated algorithms
for evidence-based clinical management of osteoporosis in
postmenopausal women.

OCs2

TRABECULAR BONE SCORE IS ASSOCIATED WITH
BONE MINERAL DENSITY, AND MARKERS OF
BONE TURNOVER IN NON-OBESE SUBJECTS: THE
BUSHEHR ELDERLY HEALTH (BEH) PROGRAM

S. Gharibzadeh', N. Fahimfar?, M. Sanjari?, G. Shafiee?,

R. Heshmat?, N. Mehrdad*, F. Razi5, P. Khashayars, A.
Raiesei’, . Nabipour?®, B. Larijani®, A. Ostovar?

Pasteur Institute of Iran (IP1), Deptartment of Epidemiology and
Biostatistics, 2Osteoporosis Research Center, Endocrinology
and Metabolism Clinical Sciences Institute, Tehran University
of Medical Sciences, *Chronic Diseases Research Center,
Endocrinology and Metabolism Population Sciences Institute,
Tehran University of Medical Sciences, “Elderly Health Research
Center, Endocrinology and Metabolism Population Sciences
Institute, Tehran University of Medical Sciences, *Diabetes
Research Center, Endocrinology and Metabolism Clinical
Sciences Institute, Tehran University of Medical Sciences,
Tehran, Iran, ®Center for Microsystems Technology, Imec and
Ghent University, Ghent, Belgium / Osteoporosis Research
Center, Endocrinology and Metabolism Clinical Sciences
Institute, Tehran University of Medical Sciences, Tehran, Iran,
Tehran, Iran, The Persian Gulf Tropical Medicine Research
Center, Bushehr University of Medical Sciences, Bushehr, Tehran,
8The Persian Gulf Marine Biotechnology Research Center, The
Persian Gulf Biomedical Sciences Research Institute, Bushehr
University of Medical Sciences, Bushehr, °Endocrinology and
Metabolism Research Center, Endocrinology and Metabolism
Clinical Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran

Objective: Obesity is associated with greater BMD and is
considered protective against hip and vertebral fracture. Obesity
results in low bone turnover and improves bone microarchitecture
parameters. We aimed to determine if there are differences in
TBS, BMD, or bone turnover markers between obese and non-
obese older adults.

Methods: The present study was conducted within the framework
of the BEH programme, a population-based prospective cohort
study being conducted in Bushehr, a southern province of Iran. In
brief, 400 persons (186 men and 214 women) from participants
of the second stage of BEH program were randomly selected and
serum bone turnover markers including bone-specific alkaline
phosphatase (bALP), N-terminal procollagen propeptides of
type | collagen (P1NP), osteocalcin (OC), and tartrate-resistant
acid phosphatase isoenzyme 5b (TRAP) were measured using
chemiluminescence method. BMD was measured through DXA
(Discovery WI, Hologic, Bedford, Virginia, USA). Obesity was
defined as BMI of >30. Nonparametric Spearman'’s rho was used
to assess the correlation between different measurements.
Between-group differences were checked by independent t-test or
Mann-Whitney U test, where applicable.

Results: The mean (SD) age of participants were 69.5(6.4) and
69.1(6.3) among men and women, respectively. The mean (SD)
values of TBS and BMD were 1.3(0.1) and 0.9(0.2), respectively.
Obesity was found in 118(28%) of study participants 48(25%)
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among men and 66(31%) among women (P=0.21). TBS
values greater than 1.35 considered to indicate a low risk of
microarchitectural damage were presentin 100(35%) and 28(25%)
of non-obese and obese subjects, respectively (P=0.051). TBS
was significantly positively correlated with bone mass in both
groups, but the association was stronger in non-obese group
(r=0.74 vs. r=0.57). In non-obese subjects all BTMs (both bone
formation including OC, and bALP and bone resorption including
CTX and TRAP) were significantly negatively correlated with TBS.
Surprisingly, comparing to obese group, non-obese group had
higher BMD and TBS values, although a difference of BMD was
not significant (p=0.09).

Conclusion: Obesity was associated with a lower TBS values,
predictive of increased microarchitectural damage, and higher
bone turnover markers.

OCs3

FREQUENCY OF DEFICIENCY AND INSUFFICIEN-
CY OF VITAMIN D IN 547 PREGNANT BULGARIAN
WOMEN (SCREENING OF BULGARIAN SOCIETY
OF ENDOCRINOLOGY)

A.-M. Borissova', B. Cvetanova?, L. Dakovska? E.
Mihailova?, M. Vukov'

"Clinic of Endocrinology, University Hospital Sofiamed,
Medical Faculty, Sofia'University St Kliment Ohridski, %Clinic of
Endocrinology, University Hospital Sofiamed, Medical Faculty,
Sofia’'University St. Kliment Ohridski, *Medical Diagnostic
Laboratory Bodimed-Sofia and Labor Limbach-Germany, Sofia,
Bulgaria

Objective: Population screening data are available in Bulgaria
on the prevalence of vitamin D deficiency and its distribution by
gender, age, place of residence, as well as its seasonal dynamics.
Our aim was population screening for vitamin D level in pregnant
women in Bulgaria.

Methods: 547 pregnant Bulgarian women from 10 regions of
the country or a total of 84 settlements (large, small towns and
adjacent villages) were surveyed. The mean age of pregnant
women is 3015 y, median-30 (18-47). Pregnant women are also
distributed according to the duration of pregnancy: first trimester
111 (20.3%), second trimester 275 (50.4%), third trimester 161
(29.3%). We investigated: height, weight at the time of pregnancy
and pre-pregnancy; BMI is calculated; the level of 25(0H)D was
determined by chemiluminescent immunoassay. Statistics -
characteristics of quantitative variables, frequency distributions
of qualitative variables by age groups, nonparametric correlation.
Results: The mean BMI before pregnancy was 23.5746.9 kg/m?
and at the time of screening the mean BMI was 26.15+7.28 kg/
m?. The mean level of 25(0OH)D for the whole group of pregnant
women was 25.8619.46 ng/ml, i.e., vitamin D deficiency is
present among Bulgarian pregnant women. According to the level
of 25(0H)D, pregnant women were divided into 4 groups: 1 -
severely deficient <10 ng/ml, 2 - moderate deficient 10-20 ng/ml,
3 - insufficient 20-30 ng/ml, 4 - with sufficient >30 ng/ml. It was
found that 72.94% of pregnant women are deficient or insufficient
of vitamin D (27% are deficient and 45.88% are insufficient). Only
27% of pregnant women have normal level of vitamin D. There

is a significant correlation of vitamin D with age [Spearman’s
rho=0.151, p<0.0001], with pre-pregnancy BMI [Spearman’s rho=-
0.142, p<0.001] and BMI at present [Spearman’s rho=-0.171,
p<0.0001], but not correlation with gestational week (NS).
Conclusion: The population of pregnant Bulgarian women should
be adequately supplemented with cholecalciferol.
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DISCONTINUATION OF DENOSUMAB RESULTS IN
RAPID INCREASE OF BONE RESORPTION AND
LOSS OF BONE MINERAL DENSITY GAIN

M. Cokolic’, M. Krajnc'

Department of Endocrinology and Diabetology, University
Medical Centre Maribor, Maribor, Slovenia

Objective: Denosumab acts as the strongest known inhibitor of
bone resorption. It significantly reduces the risk of all types of
osteoporotic fractures. Unlike bisphosphonates, it does not bind
to the bone, therefore its effect is completely reversible. Duration
of treatment with denosumab should be 10y for high risk patients
and 4-5y for the rest. Discontinuation of denosumab results in
rapid increase of bone resorption and loss of BMD gain.
Methods: Denosumab is a fully human monoclonal antibody
against RANKL, a cytokine playing a crucial role in osteoclast
formation, therefore functioning as the strongest inhibitor of
bone resorption. For treating postmenopausal osteoporosis,
it is administered as a subcutaneous injection every 6 months.
Discontinuing denosumab in clinical trials resulted in a rapid
increase of bone resorption and loss of BMD, which was only
slightly higher after a year than in the group receiving placebo.
Results: Therefore, it seems likely that discontinuing denosumab
increases the risk for multiple vertebral fractures due to sudden
and excessive growth of bone breakdown. In our 9 patients, who
discontinued taking denosumab, lumbar BMD decreased for
15.3% on the hip to 9.1% in 1 year. Based on baseline values,
lumbar BMD decreased for 4.5% on the hip to 2.4%.

Conclusion: Denosumab effectively prevents osteoporotic
fractures. After its discontinuation treatment should continue
with antiresorptive therapy, preferably bisphosphonate, to prevent
fast bone breakdown and loss of BMD gain as well as potentially
increased risk for vertebral fractures.
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CONSERVATIVE OR SURGICAL TREATMENT IN
QUALITY OF LIFE PERCEPTION OF PATIENTS AFTER
3 YEARS OF VERTEBRAL OSTEOPOROTIC FRAC-
TURE

R. Coronado-Zarco', A. Olascoaga-Gomez de Leén', P. R.
Pifa-Navarro’

"Instituto Nacional de Rehabilitacion - LGIl, Mexico, Mexico

Objective: To assess the quality of life in patients who had clinical
vertebral fracture due to osteoporosis who received conservative
and surgical treatment after 3 y.

Methods: Comparative cross-sectional analytical study.
Considering the patients who had osteoporotic vertebral fractures
during 2015, 51 patients who received conservative treatment and
51 patients with surgical treatment (arthrodesis, vertebroplasty/
kyphoplasty) were randomly selected. The specific quality of
life scale for vertebral fractures due to osteoporosis QUALEFFO
and WHODAS were applied. Statistical analysis: synthesis of
quantitative data with measures of central tendency, qualitative
data frequencies. Qualitative comparisons using chi-square,
quantitative according to type of distribution T-student, Mann-
Whitney U, Pearson and Spearman correlation, ANOVA analysis of
variance with Welch test, Brown-Forsythe and post-hoc analysis
with Gamos-Howell. Significance level p=0.05. Protocol was
registered in the institutional research committee.

Results: We included 51 patients in the conservative group and
51 in the surgical group (arthrodesis=27 and vertebroplasty/
kyphoplasty 24). The average age was 70.4 (9.8) range from 53-96
and 71.6 (9.1) from 53-96 y, respectively. No significant difference
between both groups by age (p=0.53, student t). However, when
dividing by intervention, a significant difference was observed
for the conservative (0.019) and arthrodesis (0.001) treatment
groups in relation to the average vertebroplasty group. When we
analyzed the two groups, a better quality of life was observed in
the conservative group (X=32.5+16.9) than in the surgical group
(X=38.3+17.4; p=0.08). When analyzing by subgroups, a better
perception of quality of life was observed in the arthrodesis
group (29.03+13.83) in comparison with conservative and
vertebroplasty (X=48.76+15.11; vs. conservative p=0.003; vs.
arthrodesis p=0.001). The same behavior was observed for
pain, mobility, social and leisure time domains. 17 patients had
second fractures, pharmacological osteoporosis treatment was
given to 43 patients (11 with second fractures). Hypertension
was associated with second fractures (n=42 patients; p=0.03).
Age was positively correlated with the perception of quality of life
(r=0.809; p=001).

Conclusion: A better perception of quality of life was observed
in patients who underwent arthrodesis and conservative
management in relation to patients who were treated with
vertebroplasty 3 years after the event. The reported performance
was better for the domains of the scale inrelation to pain, activities
of human daily life, housework, mobility, social and leisure time,
general health. Age was associated with the perception of quality
of life. Hypertension was linked to the incidence of second
fractures.

OCsé6

PERFORMANCE OF THE “YUBI-WAKKA (FIN-
GER-RING)" TEST AS SELF-SCREENING METHOD
FOR SARCOPENIA USING THE SARCOPHAGE,
BELGIAN COHORT STUDY

C. Beaudart’, M. Locquet’, L. Lengelé’, J.-Y. Reginster’, O.
Bruyere'

"University of Liége, Division of Public Health, Epidemiology and
Health Economics, Liege, Belgium

Objective: Last year, a very original and easy-to-use self-
screening method for sarcopenia was introduced by Tanaka et al.
The “Yubi-wakka (finger-ring)” test checks whether the maximum
non-dominant calf circumference is bigger than the individual's
own finger-ring circumference and is used as a screening method
for sarcopenia. We aim to measure the performance of this new
screening method in a Belgian study by measuring its specificity
(Sp), sensihility (Se), positive and negative predictive values (PPV,
NPV) against a clinical diagnosis of sarcopenia.

Methods: We applied procedure during the 5-year follow-up
examination of the Belgian SarcoPhAge (Sarcopenia and Physical
impairments with advancing Age) cohort, a population-based
study including individuals aged 65 years and older. Sarcopenia
was diagnosed according to the revised criteria of EWGSOP?2.
Muscle mass was measured by daily-calibrated Dual-Energy
x-ray absorptiometry and muscle strength was measured using
a calibrated Jamar handheld dynamometer. Participants were
asked to apply a self-screening for sarcopenia using the finger-ring
test. Participants were classified “bigger”, “just fit" or “smaller”
based on the comparison between their right calf-circumference
and the right finger-ring circumference (formed by the thumb and
the forefinger of both hands).

Results: 272 participants were included in this analysis (mean
age of 77.5£5.37 years, 53.2% of women), with 32 participants
diagnosed sarcopenia according to EWGSOP2 criteria (11.8%).
Using a classification with both “just fit" or “smaller” as being
at risk of sarcopenia, we found the following results: Se=68.7%,
Sp=46.2%, PPV=14.6%, NPV=91.7% and accuracy=48.9%. Using
the solely criteria of “smaller” as being at risk of sarcopenia, we
found the following results: Se=53.1%, a Sp=78.3%, PPV=24.6%,
NPV=92.6% and accuracy=75.4%.

Conclusion: The overall probability that a participant is correctly
classified as sarcopenic using the “Yubi-wakka (finger-ring)
test” in our population is increased when the calf-circumference
is smaller than the finger-ring circumference of this same
participant. This extremely practical method of self-screening
of sarcopenia has been shown, for the very first time, to have
a moderate sensitivity and acceptable specificity in regards of
sarcopenia diagnosis. As comparison, the SARC-F questionnaire,
a well-known screening test for sarcopenia has an even lower
sensitivity but a better specificity’.

Reference: 1. Hajaoui M et al. J Am Med Dir Assoc 2019;20:1182

~ VIRTUAL WORLD CONGRESS ON
W (] O IOF-ESCEO CONGRESS OSTEOPOROSIS, OSTEOARTHRITIS
2020 AND MUSCULOSKELETAL DISEASES




COMMITTEE OF NATIONAL SOCIETIES ABSTRACTS |

OCs7

CUSTOMIZED POSTURAL REBALANCING IN OS-

TEOPENIC SUBJECTS WITH PAINFUL DEVIATIONS
OF THE SPINE: PRELIMINARY FUNCTIONAL AND

DENSITOMETRIC RESULTS

L. Cavalli’, G. Malevolti', E. Martinelli', M. L. Brandi’
"University of Florence, Florence, Italy

Objective: Evaluation of the functional and densitometric
effects of a personalized postural rebalancing process aimed at
improving the static and dynamic postural structure in subjects
suffering from osteoporosis and rachialgia. Posture is the
result of the functional interaction between the biomechanical,
neurophysiological, psychological and psychomotor components
of the individual, and is achieved through the tonic reflex
contraction of the antigravity muscles. muscle strength and
work affect bone remodeling: according to Wolff's Law, the load
modifies the geometric properties of the bone, inducing it to be
deposited where needed and reabsorbed where useless, thus
contrasting the same load [1].

Methods: Six patients affected by osteopenia, pain and
deviations of the spine in kyphosis and/or scoliosis, underwent a
morphofunctional examination of posture and an ultrasound bone
densitometry by radiofrequency echographic multispectrometry
(REMS) [2] at lumbar spine and femur. On the basis of the postural
physical examination, a customized program of exercises (the
“C.A.M0.® method”) was proposed to each patient, aimed to
remove any incongruous postural and behavioral scheme and
to create a new correct one, lasting one hour to be carried out
individually with bi-weekly frequency over 4 weeks. At the end
of the program, a new morphofunctional exam and a new REMS
analysis were performed to each patient.

Results: All the patients reported a visible improvement of
postural structure, a reduction in spine deflections and complete
pain relief. Furthermore, 2 subjects of 6 have curiously shown
also a slight but interesting improvement of the femoral T-score
at the REMS (+0.2 DS), and the maintenance of vertebral values,
after just one month of postural exercise.

Conclusion: These preliminary data suggest that a customized
program of postural exercise, in addition to improving body
awareness and preventing the risk of falling, can provide a
stimulation on the bone mass, as well as on the postural
musculature, with an osteotrophic effect in the short term.
References:

1. Brinker, Review of orthopedic, Saunders, 2001

2. Di Paola M et al. Osteoporos Int 2019;30:391

OCs8

AN INTERACTIVE BENEFITS AND BUDGET IMPACT
CALCULATOR TO ESTIMATE POTENTIAL EFFECTS
OF FRACTURE LIAISON SERVICES

R. Pinedo-Villanueva', A. Sami’, S. Kolovos', E. Burn? M.
Fujita3, P. Halbout?, C. Cooper?, M. K. Javaid'

"University of Oxford, NDORMS, Oxford, UK, 2Fundaci6 Institut
Universitari per a la Recerca a I'Atencid Primaria de Salut

Jordi Gol i Gurina (IDIAPJGol), Barcelona, Spain, ®International
Osteoporosis Foundation, Nyon, Switzerland, *“MRC Lifecourse
Epidemiology Unit, University of Southampton, Southampton, UK

Objective: To develop an interactive tool that models the expected
clinical and healthcare resource use impact from fracture liaison
services (FLS).

Methods: Model type, time horizon, patient description and
schema were retrieved from a literature review of published
economic models. A patient pathway was developed based on the
review and multinational expert clinician and health economist
input. An economic model was designed to estimate the clinical
and healthcare resource impacts of implementing an FLS.
Results: After removing duplicates and screening titles and
abstracts, the full text of 33 studies were reviewed and 20
included for analysis from 1173 publications. Most studies
used cohort-based, Markov models with a lifetime horizon. Hip
and vertebrae were the commonest fractures sites. Patient
pathways varied across models and included screening, patient
classification, treatment, and discharge locations. Following
expert input, a single patient pathway was built where patients
would attend the Emergency Room following an index fracture
and then be discharged, referred to ambulatory care or admitted
for treatment. Discharge destinations include their own home,
that of a relative, or career-supported setting. An interactive
model was developed to estimate the benefits and budget impact
of FLSs. A patient-level simulation was used, considering how
previous events affect re-fracture rates. Patients transit through
health states for hip, spine and other fractures, fracture-free and
death, over two and five years. The model generates estimates for
the effects of scenarios with and without an FLS, on identifying
fractured patients, running investigations, recommending
treatment and monitoring. Clinical outcomes include fractures
and mortality; resource outcomes include hospital admissions,
bed days, operations, theatre time, community rehabilitation,
and costs of the FLS. The model is currently undergoing input
parameter population and calibration for Spain and Japan and is
expected to be operational for two dozen countries by 2022.
Conclusion: A novel interactive model to estimate the benefits
and budget impact of FLSs has been developed. This will be a
critical tool to inform decision making at the national and local
levels to reduce secondary fractures, frailty and mortality in older
patients.
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OVERLAP BETWEEN OSTEOSARCOPENIA AND
FRAILTY AND THEIR ASSOCIATION WITH POOR
HEALTH CONDITIONS: THE BUSHEHR ELDERLY
HEALTH (BEH) PROGRAM

G. Shafiee', R. Heshmat’, A. Ostovar?, N. Fahimfar? F.
Sharifi®, S. Gharibzadeh?, I. Nabipour*, B. Larijani®

Chronic Diseases Research Center, Endocrinology and
Metabolism Population Sciences Institute, Tehran University
of Medical Sciences, Tehran, 20steoporosis Research Center,
Endocrinology and Metabolism Clinical Sciences Institute,
Tehran University of Medical Sciences, Tehran, Elderly Health
Research Center, Endocrinology and Metabolism Population
Sciences Institute, Tehran University of Medical Sciences,
Tehran, “The Persian Gulf Tropical Medicine Research Center,
Bushehr University of Medical Sciences, Bushehr, SEndocrinology
and Metabolism Research Center, Endocrinology and
Metabolism Clinical Sciences Institute, Tehran University of
Medical Sciences, Tehran, Iran

Objective: Osteosarcopenia and frailty are correlates of
musculoskeletal aging, with several adverse health outcomes.
However, risk factors for osteosarcopenia with frailty and
associated poor health conditions remain unclear. The aim of this
study is to investigate the clinical characteristics and relevant
factors for osteosarcopenia with frailty in the Iranian elderly.
Methods: A total of 2426 Iranian adults aged 260 y, participating
in stage Il of the BEH program, a population-based prospective
cohort study; wereincluded in this study. Osteopenia/osteoporosis
was defined as a T-score < -1.0 SD below the mean values of a
young healthy adult. We defined sarcopenia as reduced skeletal
muscle mass plus low muscle strength and/or low physical
performance. Osteosarcopenia was considered as the presence
of both osteopenia/osteoporosis and sarcopenia. Frailty was
assessed by Fried criteria including; weight loss, exhaustion, low
muscle strength, slow gait speed, and low physical activity. We
assessed history of falls in the past year, health-related quality of
life (HRQOL), including physical component summary (PCS) and
mental component summary (MCS), history fractures and Self-
reported activities of daily living (ADLS).

Results: The prevalence of osteosarcopenia with frailty was 5.0%;
such participants were older and had lower protein and energy
intake, and lower BMI. Osteosarcopenia with frailty participants
were significantly associated with incident falls (OR: 1.66, 95%Cl:
1.04-2.66), poor daily activities (OR: 2.52, 95%Cl: 1.64-3.89) and
poor HRQOL in full models. However, Osteosarcopenia with frailty
was associated with a history of fractures, in the multivariate
model this association was diluted.

Conclusion: This study showed that osteosarcopenia with frailty
was associated with incidences of falls, poor daily activities, and
poor HRQOL among Iranian older people. Therefore, intervention
programs should take an integrated approach to strengthen
musculoskeletal health as well as prevention of falls and other
health conditions in older people, especially in frail participants.

OCs10

PHARMACOGENETICS OF RESPONSE
TO BISPHOSPHONATE TREATMENT IN
POSTMENOPAUSAL OSTEOPOROSIS

P._Marozik’, V. Alekna? E. Rudenko?, M. Tamulaitiene? A.
Rudenka*, V. Samokhovec?*, K. Kobets'

"Institute of Genetics and Cytology of the National Academy of
Sciences of Belarus, Minsk, Belarus, 2Vilnius University, Vilnius,
Lithuania, *Belarusian State Medical University, Minsk, Belarus,
“Belarusian Medical Academy of Postgraduate Education, Minsk,
Belarus

Objective: Treatment strategy of osteoporosis (OP) is mainly
based on increase in BMD and reduction of fracture risk.
Bisphosphonates (BPs) are the most commonly used first-line
antiresorptive agents. However, up to 30-50% of OP patients
exhibit inadequate treatment response to BPs treatment, mainly
due to resistance. Use of genetic markers to predict treatment
response to BPs has huge potential. The aim of this study was
to develop personalized approach for the assessment of the
individual response to BPs treatment of OP based on screening
of genetic markers before pharmacotherapy.

Methods: In total, 201 subjects with OP treated with BPs were
included in the study, mean age 64.0, mean treatment duration
2.1 y. Lumbar spine (LS) BMD was measured DXA (GE Lunar,
USA). SOST (sclerostin, rs1234612), PTH (PTH, rs7125774),
FGF2 (fibroblast growth factor 2, rs6854081), FDPS (farnesyl
diphosphate synthase, rs2297480), GGPS1 (geranylgeranyl
diphosphate synthase, rs10925503), and LRP5 (LDLR-related
protein 5, rs3736228) markers were determined using the
quantitative PCR.

Results: Response to BPs therapy was evaluated according
to the BMD trend in LS region. 122 patients were identified as
responders (increased lumbar spine BMD that exceeded the least
significant change) and 79 - as nonresponders (decrease in BMD,
more detailed in [1]). No statistically significant difference was
observed in baseline BMD levels between responders and non-
responders, but it was identified after treatment (Figure).

Figure. Baseline LSBMD levelsin responders and nonresponders
and after BPs therapy

SOST T/T, PTH T/T, FDPS G/G, GGPS1 T/T genotypes were
significantly over-represented in nonresponders (P<0.002 for all
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variants), suggesting their association with negative response to  or volumetric BMD from routine hip DXA scans may prove to be
BPs therapy. Multiple analysis of FDPS and GGPS1 genes revealed ~ an important and clinically available technology to improve the
a dramatical increase in the risk of negative response to BPs  clinical evaluation of fracture risk. Further studies are required to
therapy (OR=5.2 (95%Cl 2.8-9.9, P=0.0001, [1]). evaluate fracture risk prospectively with this technique.
Conclusion: Our findings highlight the importance of identified

genetic markers for pharmacogenetics of BPs therapy of

osteoporosis as a new strategy for personalized antiresorptive

therapy.

Reference: Marozik P et al. PLoS ONE 2019;14:€0221511.
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HIP AREAL BMD BY DXA (ABMD) AND HIP
VOLUMETRIC BMD BY 3D MODELING OF HIP
DXA (VBMD) ARE HIGHLY CORRELATED IN
BOTH FRACTURE PREVALENT AND FRACTURE
NONPREVALENT OSTEOPOROSIS PATIENTS

A. Mann', C. Kam’, V. Singh’, R. Winzenrieth?, M.
Almohaya3, D. Kendler*

"Prohealth clinical research, Vancouver, Canada, 2Galgo medical,
Barcelona, Spain, *King Fahad Medical City, Riyadh, Saudi Arabia,
“University of British Columbia, Vancouver, Canada

Objective: Hip fractures are the most serious fragility fracture,
accounting for the greatest morbidity, mortality, and health
care expense. There is a need to investigate clinically available
tools designed to improve estimates of fracture risk, to better
evaluate patients who may be candidates for osteoporosis
pharmacotherapy. This may complement prevalent fragility
fracture, aBMD, and fracture risk assessment tools. We
investigated the correlation of hip aBMD with hip vBMD derived
from modeling hip DXA data in patients with and without prevalent
fragility fractures.

Methods: We retrospectively reviewed treatment-naive
osteoporosis patients prior to initiating osteoporosis therapy,
from an osteoporosis referral centre. Patients were clinically
determined to be candidates for osteoporosis therapy. Patients
were divided into fracture prevalent and fracture non-prevalent
groups defining prevalent fracture as hip, spine, pelvis, humerus,
clavicle, rib, forearm, and lower leg fractures. Total hip aBMD
was evaluated by DXA (Hologic Discovery) and integral hip vBMD
by 3D-SHAPER (v2.7.3, Galgo Medical SL, Spain). 3D-SHAPER
registers a 3D appearance model of the femoral shape and
density onto the DXA projection to obtain a 3D subject-specific
model of the femur and can quantitate vBMD at various regions.
Correlations were evaluated by Pearson tests.

Results: We included 133 patients (115 females, 18 males). Mean
age was 70.66+10.4 y; mean total hip (TH) aBMD was 0.69 mg/
cm? mean femoral neck (FN) aBMD was 0.57 mg/cm?. There
were 76 patients with a prevalent fracture (57%) of whom 11
had a hip fracture. We observed a high correlation between hip
integral vBMD and TH aBMD in both fracture (r=0.85 p<0.0001)
and nonfracture (r=0.72 p<0.0001) prevalent groups. FN aBMD
also correlated well with hip integral vBMD in fracture (r=0.79
p<0.0001) patients. There was a lower FN aBMD correlation with
hip integral vBMD in nonfracture patients (r=0.41 p=0.0017).
Conclusion: The validation of software modeling hip strength
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NOVEL TECHNOLOGIES FOR THE NON-INVASIVE
EVALUATION OF FEMORAL STRENGTH IN FRAC-
TURE RISK ASSESSMENT

M. L. Bouxsein'?, on behalf of the IOF Working Group on
Hip Bone Strength as a Therapeutic Target

"Dept of Orthopedic Surgery, Harvard Medical School, Boston,
United States, 2Center for Advanced Orthopedic Studies, BIDMC,
Boston, United States

Objective: There were 1.6 million hip fractures worldwide in
2000, with incidence expected to increase 3 to 4-fold by 2050.
The risk of hip fractures increases exponentially with age due to
a progressive loss of bone mass, deterioration of bone structure
and increased incidence of falls. DXA-based areal bone mineral
density (aBMD) is the most commonly used surrogate marker of
femoral strength. However, age-related declines in bone strength
exceed those of aBMD and the majority of fractures occur in
those who are not identified as osteoporotic by aBMD. Thus, the
development of accurate methods to estimate bone strength in
vivo would be useful to improve the prediction of hip fracture
risk and monitor the efficacy of therapies. Thus, we aimed to
critically evaluate the clinical utility of non-invasive evaluations
of hip strength.

Materials and Methods: We conducted a literature search and
reviewed experimental and clinical evidence regarding the asso-
ciation between aBMD and/or CT-finite element analysis (FEA)
estimated femoral strength and hip fracture risk as well as their
changes with treatment.

Results: Our review confirmed that femoral aBMD and strength
estimates by CT-FEA explain a large proportion of femoral
strength ex vivo and are strong predictors of hip fracture risk. In
addition, changes in femoral aBMD are strongly associated with
anti-fracture efficacy of osteoporosis treatments, though compa-
rable data for CT-FEA are currently not available.

Conclusions: Hip aBMD and estimated femoral strength are
good predictors of fracture risk and could potentially be used as
surrogate endpoints for fracture in clinical trials.
Acknowledgements: Support for this review was provided by an
unrestricted grant from AgNovos Healthcare to the International
Osteoporosis Foundation.

Disclosures: MLB reports consulting fees from AgNovos Health-
care and Keros Therapeutics; research funding from Amgen,
Radius and the Foundation for NIH (FNIH).
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OPTIMISATION OF BONE HEALTH IN CHRONIC
KIDNEY DISEASE: EUROD-IOF CONSENSUS STATE-
MENT

M. K. Javaid’

"The Botnar Research Centre, NDORMS, University of Oxford,
Oxford, United Kingdom

Background

Chronic Kidney Disease (CKD) is defined by the Kidney Disease:
Improving Global Outcomes (KDIGO) CKD guideline as abnor-
malities of kidney structure or function, present for more than
three months, with implications for health including an increased
risk of fragility fractures. While there are many anti-osteoporosis
medications for patients, management of patients with CKD
stage 4-5D remains challenging because of the complex patho-
physiology of their bone fragility and paucity of data on efficacy
and safety of AOMs in this specific population.

Method

The European Renal Association - European Dialysis and
Transplant Association (ERA-EDTA) CKD-MBD working group,

in collaboration with the International Osteoporosis Foundation
convened in 2018 a working group to inventory evidence gaps
concerning the diagnosis and treatment of osteoporosis in pa-
tients with CKD stage 4-5D, to list important research questions,
and to provide some guidance in the absence of hard evidence.
Results

Consensus statements were produced for diagnosis of osteopo-
rosis, risk factors for fragility fractures, assessment of fracture
risk, intervention thresholds for pharmacological intervention,
non-pharmacological intervention, pharmacological intervention,
monitoring and systems of care. The working group also pro-
duced a priority list of research questions and perspectives.
Conclusion

This statement aims to inform the care of patients with CKD 4/5
to reduce their risk of fragility fractures. Evaluation of patient
outcomes and clinician experience following the implementation
of the consensus is now needed.
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MAXIMISING FUNCTION THROUGH POST-FRAC-
TURE REHABILITATION

0. Bruyére', D. Pinto?

"Division of Public Health, Epidemiology and Health Economics,
University of Liége, Liege, Belgium, 2Department of Physical
Therapy, Marquette University, Milwaukee, United States

The International Osteoporosis Foundation formed the Rehabil-
itation Working Group in 2018 and this group was tasked with
conducting a scoping review on the current evidence base for
rehabilitation strategies post fragility fracture. Exercise post
fragility fracture to the spine and hip is strongly recommended
to improve quality of life, reduce pain and improve physical func-
tion. Outpatient physiotherapy post hip fracture has a stronger
evidence base than outpatient physiotherapy post vertebral
fracture. Education increases understanding of osteoporosis and
may improve other health outcomes such as pain. Appropriate
nutritional care after fragility fracture provides a large range of
improvement in morbidity and mortality. Future research is con-
sidering transitions of care and continuity of care for the patient
post fragility fracture.
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GUIDELINES FOR HORMONAL APPROACH ON
TRANSGENDER PATIENTS

A. Sierra Osorio’

"Internist and endocrinologist, Coordinator of gender disphoria
program, Hospital San Jose, Bogotd, Colombia

Gender dysphoria refers to the condition in which a person
experiences incongruence between their gender identity and the
biological sex designated at birth, leading them to persistent
discomfort with the expected social role and functional
deterioration in different areas of daily life (1). In adults, it is
defined by the criteria included in the DSM-V manual (2) (3).
They are categorized as transgender women or trans / female
women (change from man to woman: MtF / man to woman) and
transgender men or trans man / man (change from woman to
man: FtM / woman to man) (1) (4). With respect to the prevalence
of gender dysphoria, the data varies in the publications over
time (changes in the definition and criteria of diagnosis varies
over time), however, a systematic review and meta-analysis of
observational studies conducted between 1945 and 2014, of
which 85.7% were conducted in Europe, found a global prevalence
of 4.6 in 100,000 individuals, 6.8 and 2.6 for transgender women
and men, respectively (5). Once the diagnosis is confirmed, the
process of gender affirming therapies can be initiated ideally in a
center that has multidisciplinary care (Endocrinology, Psychiatry,
Urology, Gynecology, Plastic Surgery) and management experience
(2,4). The gender affirmation process is achieved through several
steps that include: continuous support therapy by Psychiatry,
use of hormonal therapy and, in some cases, gender affirmation
surgery (2). The goal of gender affirmation hormone therapy is
to reduce endogenous sex hormone levels and secondary sexual
characteristics of biological sex and replace hormone levels
consistent with gender identity, mitigating discomfort related
to incongruity. (6). For hormonal therapy, different schemes
are used (dose, administration and periodicity) that are chosen
according to the individual characteristics and preferences of
the patients, testosterone (FtM) and estrogens (in association
or not with antidrogenic agents) (MtF) being the most used
medications. Periodic follow-up sessions include anamnesis,
exploration of physical signs of virilization/feminization, serum
hormone levels and surveillance of complications associated with
hormone administration (4) (6) (7) (8). Through the measurement
of testosterone and estrogen levels, the biochemical response
to hormonal treatment is evaluated. In transgender women, the
biochemical goal is obtained with levels of total testosterone
<50 ng / dl and serum estradiol in the normal physiological
range of cisgender women (between 20-200 pg / ml) and for
the group of transgender men with a level of estradiol <50 pg /
ml and total testosterone levels within the physiological range
corresponding to cis men (350-700 ng / dl) (6). The intentional
use of supraphysiological doses or the use of inadequate doses to
maintain the serum concentration of crossed sex hormones within
the physiological range of the gender affirmed, may constitute
a risk factor for the development of some complications, such
as osteoporosis (especially in cases of patients with genital

affirmation surgery / gonadectomy and who have suspended the
affirmative hormonal substitution), increased cardiovascular risk,
thromboembolic disease, increased risk of cancer, among others.

(2) (6) (9)
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NSS2
FROM MAN TO WOMAN AND FROM WOMAN TO
MAN: DOES IT MATTER?

A. Coy'
"Internist, Fellow in endocrinology, Fundacion Universitaria
Ciencias de la Salud, Hospital San Jose, Bogotd, Colombia

It has been described that as long as a transgender individual is on
standard gender affirming hormone treatment bone mass density
(BMD) should not decrease, however the opposite is true in case
of periods of hypogonadism or bad compliance to hormone
therapy (HT). The Z score of transgender individuals should be
calculated using the gender conforming the individuals identity.
(1). Androgens have a special role on trabecular bone health and
both testosterone and estradiol are important for cortical bone
health (3). Reports have discovered that transgender women have
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lower bone density compared to cisgender men before HT which
has been hypothesized to be due to low physical activity, Vitamin
D deficit and cigarette smoking (1,2,3). In transgender women
an statistical significant increase has been described on lumbar
spine bone mass density (BMD), to opposite is true for hip BMD
(2). In transgender men similar bone composition at baseline has
been found compared to cisgender women. Hormone therapy has
shown to preserve or increase bone density which hypothesized
to be due to the aromatization of testosterone to estradiol, which
has been reported specially in transmen of postmenopausal
age. In addition, there is an increase in both muscle mass and
strength (2,3,5). It is important to conclude that HT has not been
associated with a negative effect on BMD, indicating bone safety
in transgender individuals (4). The story is different in cohorts
after gonadectomy where a decreased has been observed, which
could be due to periods of hypogonadism (6).
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NSS3
DENSITOMETRIC ACQUISITION, ANALYSIS AND
REPORTING

B. Muzzi Camargos’
'Clinical densitometryst, Bone densitometry and metabolism unit
coordinator at Densimater, Rede Mater Dei, Belo Horizonte, Brazil

The International Society for Clinical Densitometry (ISCD) issued
a Position Statement paper addressing steps to be followed once
performing densitometric procedures that should be followed for
the transgender patints. One of the recommedations is that the
T-scores should be used to diagnose osteoporosis, according to
age. Routine baseline BMD testing is not indicated in transgender
women, who have lower BMD than cisgender men in 3 months
before receive gender affirming hormone treatment - GAHT -

(1). Baseline BMD testing is indicated for TG women and men
individuals if they have any of the following conditions: history
of gonadectomy or therapy that lowers endogenous gonadal
steroid levels prior to initiation of HT, hypogonadism with no
plan to take GAHT, existing ISCD indications for BMD testing,
such as glucocorticoid use and hyperparathyroidism (1). About
T- and Z-Score calculation in TG individuals, T-scores should be
calculated using a uniform Caucasian (nonrace adjusted) female
normative database for all TG individuals of all ethnic groups;
ISCD (2019) recommends using a T-score of <2.5 for diagnosis
of osteoporosis in all TG individuals >50 years old, regardless
of hormonal status. Z-scores should be calculated using the
normative database that matches the gender identity of the
individual according to the ISCD 2013 guidelines (2). Transgender
men have been reported to have favorable BMD measurements
compared to cisgender women (3). Other ISCD recommendations
are to evaluate both transgenders - male and female - according
to the Z-score derived from the cisgender when they have
received at least 3 months of hormone therapy. Another very
important point is that BMD testing should be done as closest
as possible to gonadectomy (if present), and preferably prior to
the initiation of hormone therapy (1). The male database is better
for calculation of the Z score in transgender men because the
BMD in transgender men is higher than in cisgender women; on
the other hand, the review of the literature suggests that using
the female database to calculate Z scores in transgender women
is more valid than using the male database. The ideal situation
would be to have a database of transgender women and men (2).
Transgender male have a larger bone size and studies report a
maintained BMD (4,5).
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NSS4
RECOMENDATIONS TO MAINTAIN BONE HEALTH
ON TRANSGENDER PATIENTS

A. Medina Orjuella’

"Internist and endocrinologist coordinator of Osteoporosis

and Fragility Fracture Program, Hospital San Jose, Associated
Professor at Fundacion Universitaria Ciencia de la Salud, Bogot3,
Colombia

The International Society of Clinical Densitometry (ISCD)
published in 2109, the recommendations in transgender (TG)
patients based on indications for baseline Bone Mineral Density
(BMD) testing, follow-up BMD testing and T- & Z-Score calculation,
FRAX and DXA reports parameters (1). The Follow-up BMD testing
is not indicated in TG individuals on Hormone Therapy (HT)
because gender affirming hormone treatment (GAHT) increases
or maintains BMD unless there is low bone density as defined
by current ISCD guidelines or another reason to suspect bone
loss (treatment to suppress puberty, such as GnRH analogs, no
therapeutic adherence or inadequate doses of GAHT, plan to
discontinue GAHT, and presence of other risks for bone loss or
fragility fracture). BMD testing intervals should be individualized
(every 1- 2 yr until BMD is stable (1). Routine baseline BMD
testing is not indicated in transgender women, who have lower
BMD than cisgender men in 3 months before receive gender
affirming hormone treatment (GAHT), maybe due to lower mean
duration of sports activity than cisgender male controls, leading
to lower muscle strength resulting in the lower BMD. Over the long
term GAHT, the BMD is stable and there is no evidence of a higher
imminent fracture risk (2,3,4,5). On the other hand, transgender
men have been reported to have favorable BMD measurements
compared to cisgender women (6), and testosterone therapy
increases or maintains BMD in transgender men, on a long
time (4). For Fracture Risk Assessment Tool (FRAX) there is no
scientific basis to recommend which gender to use in calculating
fracture risk in TG individuals (7). The parameters to be included
in the DXA report for transgender individuals are the same as
are included in reports for the general population, but, the report
should include both male and female Z-scores databases.(7)
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GLOBAL IMPACT OF BONE HEALTH TELEECHO:
THE PROTOTYPE FOR TECHNOLOGY ENABLED
COLLABORATIVE LEARNING FOR SKELETAL
HEALTHCARE

E. M. L ewiecki’

"University of New Mexico Health Sciences Center, Albuquerque,
United States

Bone Health TeleECHO (Extension for Community Healthcare
Outcomes) was established at the University of New Mexico
Health Sciences Center (UNM HSC) through collaboration of the
ECHO Institute and the Osteoporosis Foundation of New Mexico.
It is the prototype for technology enabled collaborative learning
to expand capacity to deliver best practice skeletal healthcare
worldwide. The ECHO model of learning uses videoconferencing
to link participants located anywhere there is an electronic
connection. Learning is focused on interactive case-based
discussions that recapitulate familiar learning strategies of
postgraduate medical training programs. Since the launch of
the first Bone Health TeleECHO, additional programs have been
started in other US states and other countries. This is a report of
the progress and challenges in the global development of Bone
Health TeleECHO.

The proof-of-concept Bone Health TeleECHO program at UNM HSC
was launched on October 5, 2015. Weekly (excluding holidays)
videoconferences have been held since that time. Other Bone
Health TeleECHO programs are based at locations that include
Grand Blanc, Michigan; Washington, DC; Chicago, IL; Galway,
Ireland; and Moscow, Russia. More are anticipated. Challenges
for initiating and maintaining these include funding, staffing,
recruitment of participants, and bureaucratic barriers.

Bone Health TeleECHO uses state-of-the-art communication
technologies to connect participants to advance their level
of knowledge, with the goal of making them better equipped
to manage patients with bone diseases. It offers educational
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opportunities with minimal disruption to office routines and
relieves professional isolation that commonly occurs in a wide
range of practice settings. Through replication and innovation in
many global locations, Bone Health TeleECHO leverages scarce
resources and expands capacity to provide better bone health
care for more patients closer to home, with greater convenience
and lower cost than referral to a specialty center.

NSSé
NATIONAL UNIVERSITY OF IRELAND GALWAY
BONE HEALTH TELEECHO

J. J. Carey'
"National University of Ireland Galway, Galway, Ireland

Ireland has a long history of using telemedicine for the care of
patients with musculoskeletal diseases. It has been found that
patient care delivered remotely with electronic technology is
concordant with in-person visits for assessment, diagnosis,
and patient satisfaction. Online learning has subsequently been
expanded to educate primary care physicians in the care of
musculoskeletal diseases. When virtual clinics were included as
part of a fracture liaison service (FLS), osteoporosis treatment
rates rose to over 80% for patients admitted to hospital for a hip
fracture.

In 2012, staff at National University of Ireland, Galway (NUIG)
traveled to the ECHO Institute at University of New Mexico Health
Sciences Center in Albuquerque, New Mexico, USA. Intensive on-
site training in the ECHO model of learning was provided at no
cost in anticipation of launching NUIG Bone Health TeleECHO
in 2012. The program was subsequently discontinued due to
limited funding and loss of key staff, then reestablished in 2018.
The program is now doing well, but challenges remain with
limited sources of funding, limited time of participants, uncertain
administrative support, and scheduling logistics.

NSS7
BONE HEALTH TELEECHO MOSCOW

Z.E. Belaya'
"The National Medical Research Centre for Endocrinology,
Moscow, Russia

The ECHO model of learning and care management was
developed at the University of New Mexico Health Sciences
Center (USM HSC) in 2003. Project ECHO has since expanded
to address many diseases and to include other countries. Bone
Health TeleECHO was developed at the USM HSC with the aim to
improve osteoporosis care and serve as a model for replication
in other states and countries. Bone Health Tele ECHO Moscow
has replicated the ECHO model to improve osteoporosis care in
Russia. Each Russian TeleECHO session includes a short didactic
presentation and discussion of clinical cases in a monthly
75-minute videoconference. Since the Russian continuing
medical education system does not have the option to provide
CME credits with teleECHO zoom based programs, all TeleECHO
sessions are available as simultaneously recorded webinars.

Over the first 11 months of Bone Health TeleECHO Moscow there
were 701 participants with the mean number 64 participants per
session from all parts of Russia and other countries (Belarus,
Kazakhstan, Armenia). In addition to this 1543 participants
watched the simultaneously recorded webinars. Physicians’ self-
confidenceinosteoporosis care was assessed withaquestionnaire
which incorporated the 20 domains of osteoporosis care. The
results showed substantial improvement with ECHO intervention
among 131 participants who confirmed that they attended from
3 to 11 Bone Health TeleECHO clinics. The respondents (125
women and 6 men, mean age 41 (23-70), mainly endocrinologists
(n=116) and other physicians) represented all the Federal
Districts of Russia (19 from Southern; 61 from Central; 11 from
Northwestern; 13 from Volga; 11 from Urals; 15 from Siberian
and 1 from Eastern Federal Districts). There was a statistically
significant (p<0.01) overall improvement in confidence of care for
osteoporosis patients from slight to average or from average to
competent with an effect size of 0.75 as classified according to
the method of Cohen and Sawilowsky.

In conclusion, Bone Health TeleECHO is effectively replicated in
Russia with similar self-confidence outcomes, allowing access in
local time zone and language.

NSS8
RARE BONE DISEASE TELEECHO

K. Javaid'

'NIHR Musculoskeletal Biomedical Research Unit, University of
Oxford, Oxford, United Kingdom

The management of rare bone diseases is challenging due to
lack of knowledge for many of them, the scarcity of experienced
experts, and often long distances between specialty centers and
patients who could benefit from care. To address these unmet
needs, Rare Bone Disease TeleECHO was established in 2019. The
program is based with the Osteogenesis Imperfecta Foundation in
Gaithersburg, Maryland, USA, with collaboration of the Rare Bone
Disease Alliance. It is funded by grants through the Osteoporosis
Foundation of New Mexico and directed by Laura Tosi, MD. The
goal is to expand capacity to safely and effectively diagnose and
treat rare bone diseases and disorders worldwide. Healthcare
professionals interested in participating can register online at
https://www.surveymonkey.com/r/rareboneECHO. ~ Continuing
medical education (CME) credits are offered at no charge.

In each monthly one-hour interactive videoconference, faculty
members or guest speakers present a brief didactic presentation,
followed by participant-led case presentations and discussions.
The faculty encourages participants to present case studies
related to rare bone diseases at each session. The experience
to date has been extremely favorable, with a broad range of
specialties participating from locations worldwide. There are
typically at least 50 individuals attending each month.

Project ECHO is an innovative educational program developed
at the University of New Mexico Health Sciences Center. This
collaboration assists in expanding access to specialty care by
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increasing capabilities of primary care providers, improving the
health of the beneficiary population, decreasing costs associated
with rare bone disease care, and ensuring a ready medical force.

NSS9
PRINCIPLES OF DEEP LEARNING AND MACHINE
LEARNING

J. A. Carrino’

Department of Radiology and Imaging, Hospital for Special
Surgery, New-York, United States

Picture archiving and communications systems (PACS) are the
information system paradigm used to transmit, store, retrieve and
view large amounts of medical imaging data. The transition from
the “lightbox paradigm” to the “workstation paradigm” provides an
opportunity to electronically explore the significant determinants
of image interpretation, develop optimal workflow patterns and
create an ideal “person-machine” interface.

Artificial intelligence (Al) algorithms, particularly deep learning,
have demonstrated remarkable progress in image-recognition
tasks such as detection, characterization and monitoring of
diseases. In addition, Al can impact of the organizational structure
on the delivery, quality, cost, and access to health care resources.

Al has recently received attention in medical imaging in part
because of substantial improvements in image recognition
performance, based largely on a class of algorithms known
as deep learning. Deep learning is a class of machine learning
algorithms that uses multiple layers to progressively extract
higher-level features from the raw input. Machine learning
carries the connotation that it is extremely complex. While it is
methodologically rigorous it is more simple when expressed in
mathematical terms. This presentation will describe the concepts
common to all machine learning and provides a description of
deep learning methods and components.

NSS10

ARTIFICIAL INTELLIGENCE IN VARIOUS
MODALITIES OF MUSCULOSKELETAL IMAGING
(RADIOGRAPHY, DXA, CT, MRI)

R. M. Summers'’

'Diagnostic Radiology Department, Imaging Biomarkers and
Computer-Aided Diagnosis (CAD) Laboratory, NIH Clinical Center,
Bethesda, United States

There has been explosive growth recently in research on
artificial intelligence in musculoskeletal imaging. This growth is
attributable to advances made in machine learning by researchers
in the fields of computer vision and medical image analysis.
The potential clinical applications of artificial intelligence in
musculoskeletal imaging are many, including fully-automated
screening for osteoporosis, fracture detection, bone age
assessment, degenerative disease quantification and oncology
applications. The potential benefits to the patient are also many,
including a reduction in diagnostic errors and interobserver
variability, dissemination of expert knowledge through algorithms
trained on relevant populations, and timelier image interpretation.

This presentation will highlight these applications and benefits,
and will attempt to put these novel developments in artificial
intelligence in musculoskeletal imaging in perspective.

NSST1

AUTOMATED KNEE OSTEOARTHRITIS ASSESSMENT
BY Al INCREASES PHYSICIANS' AGREEMENT RATE
AND ACCURACY

S. Nehrer!

Center for Regenerative Medicine and Center for Health
Sciences and Medicine, Medical Faculty, Danube University
Krems, Krems, Austria

Objective: The diagnosis of knee osteoarthritis depends on the
identification and classification of several radiographic features,
such as presence and degree of osteophytes, sclerosis, and joint
space narrowing. Here, we assess the impact of a computerized
system on physicians’ accuracy and agreement rate, as compared
to unaided diagnosis.

Methods: A set of 124 unilateral knee radiographs from the OAI
study were selected and analyzed by a deep learning-based
method with regard to Kellgren-Lawrence (KL) grade, as well as
Joint Space Narrowing, Osteophytes and Sclerosis OARSI grades.
Physicians were instructed to score all images, with respect to
these features, in two modalities: being shown simply the image
of aradiograph (unaided) and when presented with the report from
the computer assisted detection system (aided). The two reading
sessions were separated by an appropriate washout period. The
readers were blinded to each other’s grades and to the ground
truth grading (OAl consensus grades). Agreement rates (Intra-
Class Correlation - ICC) between the physicians were calculated
for both modalities. Furthermore, the physicians’ performance
was compared to the ground truth grading (OAl consensus),
and accuracy, sensitivity and specificity in both modalities were
calculated for each feature.

Results: Agreement rates (ICC) for KL grade, sclerosis, and
osteophyte OARSI grades, were statistically increased in the
aided modality vs the unaided modality. Readings for Joint Space
Narrowing OARSI grade did not show a statistical difference
between the two modalities. Readers’ accuracy for detection of
any abnormality (KL>0), osteoarthritis (KL>1), sclerosis (sclerosis
0ARSI grade > 0), and osteophytosis (osteophyte OARSI grade > 0)
was significantly increased in the aided modality. These increases
in accuracy were driven by significant increases in specificity, with
no statistical difference in sensitivity.

Conclusions: These results show the use of an automated knee
osteoarthritis software increases consistency between physicians
when grading radiographic features of OA. Furthermore, the use
of a software solution increases specificity with no losses in
sensitivity.
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NSS12
CURRENT CHALLENGES FOR PRIMARY CARE
OSTEOPOROSIS MANAGEMENT

Z. Paskins’

'Senior Lecturer and Honorary Consultant Rheumatologist,
Primary Care Centre Versus Arthritis, Keele University, Keele,
United Kingdom

The context for this symposium will be set using findings of a
synthesis of qualitative research which provides some insight into
the challenges primary care clinicians report in managing people
with osteoporosis. Findings from empirical qualitative research
which investigated the barriers and facilitators to incorporating
fracture risk assessments in integrated primary care reviews will
also be presented.

NSS13
WHAT OSTEOPOROSIS CARE LOOKS LIKE IN
CURRENT UK GENERAL PRACTICE

E. Cottrell’

"General Practitioner and Senior Lecturer in General Practice,
Keele University, Keele, United Kingdom

Using existing literature, findings from ongoing studies and
real world audit data, the current primary care provision of
osteoporosis management will be outlined.

NSS14
PRIMARY CARE AND THE MANAGEMENT OF
SPECIAL GROUPS AT RISK OF FRACTURE

E. Cottrell’

"General Practitioner and Senior Lecturer in General Practice,
Keele University, Keele, United Kingdom

Using real world audit data practical decision making and
dilemmas encountered in primary care for special populations
(e.g. those with eating disorders, chronic pancreatitis and
previous bariatric surgery) will be highlighted.

NSS15
HOW PRIMARY CARE OSTEOPOROSIS
MANAGEMENT CAN BE IMPROVED

J. Edwards'?

'General Practitioner and a Senior Lecturer in General Practice,
Keele University, Keele, United Kingdom, 2Member of the
UK National Osteoporosis Guidelines Group and the Royal
Osteoporosis Society Bone Academy Clinical Effectiveness
Working Group, Keele, United Kingdom

A practical approach to the roles of primary care in the
management of fracture risk, using the best available evidence
and available primary care resource will be outlined. Through a
worked example, the means by which quality of primary care for
fracture risk management can be measured will be demonstrated.

NSS16

SUMMING UP: CHALLENGES AND OPPORTUNITIES
FOR BETTER INTEGRATION OF PRIMARY AND
SECONDARY CARE

Z. Paskins’

'Senior Lecturer and Honorary Consultant Rheumatologist,
Primary Care Centre Versus Arthritis, Keele University, Keele,
United Kingdom

The implications for clinical practice and future research will be
set, incorporating findings from the previous sessions.

NSS17
COLLABORATION FOR BETTER PATIENT
OUTCOMES IN VERTEBRAL FRACTURE

J. Griffin’

'Clinical Lead- Quality improvement, Royal Osteoporosis Society,
Bath, United Kingdom

Vertebral fragility fractures are associated with increased
fracture risk, morbidity and mortality and only come to clinical
attention in approximately 30% of cases. A large unmet need to
identify those with high fracture risk who have not previously had
vertebral fractures recognised is well understood and the Royal
Osteoporosis Society (ROS) places high importance on this
activity.

In 2017 the ROS published a clinical guidance to support the
identification of vertebral fragility fractures within imaging
departments and direct people with these fracture to appropriate
secondary fracture prevention services.

The guidance served also to inspire the Royal College of
Radiologists (RCR) audit programme to collaborate with the
ROS in developing a national audit on the radiological reporting
practice of vertebral fragility fractures as incidental findings on
computed tomography (CT) scans in the UK.

Working together with the support from the Royal College of
Physicians Falls and Fragility Fracture Audit Programme the ROS
and RCR developed audit questions to evaluate adherence to the
ROS standards set out in the guidance.

The questions also interrogated the use of outsourcing reporting,
infrastructure and clinical pathways.

This unique collaboration also paved the way for RCR members to
access quality improvement support and advice from the ROS and
make links between radiology and secondary fracture prevention
services which rarely interact.
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NSS18

NATIONAL AUDIT ON THE REPORTING OF
INCIDENTALLY FOUND VERTEBRAL FRACTURES IN
ROUTINE RADIOLOGY PRACTICE

N. Mahmood'

Royal College of Radiologists, London, United Kingdom

Objectives: To evaluate organisational reporting infrastructure
and patient-related reporting data in the diagnosis of vertebral
fragility fractures (VFF's) as demonstrated on computed
tomography (CT).

Methods: Ethical approval for this type of study is not required in
the UK. All UK radiology departments with an audit lead registered
with The Royal College of Radiologists (RCR) were invited to
participate in this retrospective audit. Organisational and patient
specific questionnaires were completed with CT reporting data
acquired from 50 consecutive non-traumatic studies including the
thoracolumbar spine.

Results: 127 out of 202 departments (63%) supplied data to
the study, with inclusion of 6357 patients. There was a lack of
compliance with all audit standards: 79% of reports commented
on bone integrity (target 100%), fracture severity was mentioned
in 26.2% (target 100%), the recommended terminology ‘vertebral
fracture’ was used in 60.3% (target 100%) and appropriate onward
referral was recommended in 2.6% (target 100%).

Conclusions: The findings from this study should be used to
improve the diagnosis and care for patients with osteoporotic
VFF's. Solutions are multifactorial, but radiologist and FLS
engagement is fundamental. This audit forms the baseline for
further evaluation and a springboard for quality improvement
work in the field, with RCR faculty, members and beyond.

NSS19

EVALUATION OF THE IDENTIFICATION OF
VERTEBRAL FRACTURES WITHIN FRACTURE
LIAISON SERVICES- LOOKING TO THE FUTURE
M. K. Javaid'

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

The RCR audit has provided a foundation for relationships
between Radiology and FLS and a baseline for further quality
improvement work, around VFFs, across Radiology, the ROS and
within the Royal College of Physicians Falls and Fragility Fracture
Audit Programme (RCP FFFAP). The FFFAP manages the UK wide
Fracture Liaison Service Database (FLSDB)- an audit of 71 FLS'
practice against key performance indicators evidencing efficacy
of these services with over 220,000 patient records to date.

In 2020 FLSDB is auditing the ability, effectiveness and resource
required for FLS' to identify VFFs though radiology reporting. From
a preparatory audit, 68% of FLS' planned to use CT and 60% MR
to identify vertebral fractures however less than 60% would report
their expected weekly number of scans. 26% FLS' felt unable
to search radiology reports for specific phrases and 8 separate

radiology reporting systems were in use across all the FLS'. 65%
of FLS' would need training on VF identification and only 50% had
identified a local radiologist.

The findings will be used to run a pilot of the main audit in January
2020 and then run the main RCP audit in September 2020. The
finding of the audit will contextualise the effect of RCR reporting
practice in clinical practice and builds an evidence base for
the development of resourcing tools to support business case
development for FLS'.

NSS20

EVALUATING THE DEMAND ON FRACTURE
LIAISON SERVICES WITH EFFECTIVE
IDENTIFICATION OF VERTEBRAL FRACTURES

H. Glenn'
Royal Osteoporosis Society, Bath, United Kingdom

The ROS clinical guidance and RCR audit has raised the profile
of identifying vertebral fragility fractures (VFFs) through routine
clinical practice in the UK. This additional scrutiny has driven the
need to understand the additional demand for FLS capacity where
effective systems are in place to identify VFFs.

To address this the ROS has developed a demand model.

The demand model is informed by radiology audit data inputted at
alocal level based on the centre’s demographics and specialisms.
The model then proportions data depending on specific clinical
criteria that maps to the ROS decision tree for VFFs referral to
FLS. The final output being the number of new FLS referrals per
number of radiology examinations routinely undertaken in a given
period of time. E.g. per month.

This estimated demand is used to support services in
understanding their local demand and to inform FLS business
cases for resource to manage that demand.

NSS21
INTRODUCTIONS AND WELCOME/AIMS AND
METHODS

E. Harding'
The Health Policy Partnership (HPP), London, United Kingdom

The lecturer will provide background information on Osteoporosis
and fragility fractures: a policy toolkit — a comprehensive resource
for European policymakers which was launched online in January
2020. The policy toolkit was developed based on a pragmatic,
evidence-focused literature review and expert interviews.
Feedback and input was provided by an informal multidisciplinary
group of expert stakeholders working at European and national
level, including a Parliamentary Forum comprising former
parliamentarians. The toolkit includes a call to action with
specific asks for policymakers working at the European, national
and regional levels. It has been endorsed by pan-European and
national organisations. In addition, it includes ten country profiles
(Belgium, Finland, France, Germany, Ireland, Italy, the Netherlands,
Romania, Spain, the UK).
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This work was initiated and funded by Amgen (Europe) GmbH. The
initial phase of work seeks to analyse and raise awareness of health
system barriers to clinical best practice in osteoporosis care and
fracture prevention in the EU. All outputs are non-promotional and
based on existing literature and expert stakeholder consensus.
Amgen (Europe) GmbH did not have editorial control.

NSS22
CRITICAL CHALLENGES IN OSTEOPOROSIS AND
FRAGILITY FRACTURE CARE

C. Cooper'?34

"President, International Osteoporosis Foundation, Nyon,
Switzerland, 2Professor of Rheumatology and Director,

MRC Lifecourse Epidemiology Unit, Southampton, United
Kingdom, 3Vice-Dean of Medicine, University of Southampton,
Southampton, United Kingdom, “Professor of Epidemiology,
Nuffield Department of Orthopaedics, Rheumatology and
Musculoskeletal Sciences, University of Oxford, Oxford, United
Kingdom

The lecturer will summarise key challenges in osteoporosis and
fragility fracture care across Europe. This includes an absence
of clear guidance for screening; gaps in early diagnosis and
treatment of osteoporosis in primary care and post-fracture; a
general lack of awareness and knowledge about osteoporosis
and fragility fractures and low prioritisation at policy level, often
leading to restricted reimbursement structures and little attention
at care delivery level.

This work was initiated and funded by Amgen (Europe) GmbH. The
initial phase of work seeks to analyse and raise awareness of health
system barriers to clinical best practice in osteoporosis care and
fracture prevention in the EU. All outputs are non-promotional and
based on existing literature and expert stakeholder consensus.
Amgen (Europe) GmbH did not have editorial control.

NSS23

POLICY ACTIONS NEEDED TO IMPROVE
PREVENTION AND CARE OF OSTEOPOROSIS AND
FRAGILITY FRACTURES

J. Bowis'??

"Honorary Patron, Health First Europe, Brussels, Belgium,
ZFormer Health Minister, London, United Kingdom, *Member of
the European Parliament for the UK, Brussels, Belgium

The lecturer will present the core policy ‘asks’ contained in the
toolkit. These are directed to European, national, and regional-
level policymakers. The lecturer will also present five building
blocks identified in the toolkit as essential for an effective policy
response. These include: 1. Building a system that works: policies
for scrutiny, accountability and investment, 2.Catching it early:
detection and management in primary care, 3. Getting people
back on track: facilitating multidisciplinary care post-fracture, 4.
Supporting quality of life as part of healthy and active ageing:
prevention of falls and fractures in later life, 5. Engaging patients
and public: Awareness, activation and self-management.

This work was initiated and funded by Amgen (Europe) GmbH. The
initial phase of work seeks to analyse and raise awareness of health
system barriers to clinical best practice in osteoporosis care and
fracture prevention in the EU. All outputs are non-promotional and
based on existing literature and expert stakeholder consensus.
Amgen (Europe) GmbH did not have editorial control.

NSS24

RANKL INHIBITION IMPROVES MUSCLE STRENGTH
AND INSULIN SENSITIVITY AND RESTORES BONE
MASS FROM MICE TO HUMANS

N. Bonnet', L. Bourgoin’, E. Biver’, E. Douni?, S. Ferrari’

'Division of Bone Diseases, Geneva University Hospitals and
Faculty of Medicine, Geneva, Switzerland, Biomedical Sciences
Research Center Alexander Fleming, Athens, Greece

Receptor activator of NFkB ligand (RANKL) activates, while
osteoprotegerin (OPG) inhibits, osteoclastogenesis. In turn a
neutralizing Ab against RANKL, denosumab, improves bone
strength in osteoporosis. OPG has also been shown to improve
muscle strength in mouse models of Duchenne’s muscular
dystrophy (mdx) and denervation-induced atrophy, but its
role and mechanisms of action on muscle weakness in other
conditions remains to be investigated. We investigated the
effects of RANKL inhibitors on muscle in osteoporotic women
and mice that either overexpress RANKL (HuRANKL-Tg+) or
lack Pparb and concomitantly develop sarcopenia (Pparb-/-).
In women, denosumab over 3 years improved appendicular
lean mass and handgrip strength compared to no treatment,
whereas bisphosphonate did not. HURANKL-Tg+ mice display
lower limb force and maximal speed, while their leg muscle mass
is diminished, with a lower number of type | and Il fibers. Both
OPG and denosumab increase limb force proportionally to the
increase in muscle mass. They markedly improve muscle insulin
sensitivity and glucose uptake, and decrease anti-myogenic and
inflammatory gene expression in muscle, such as myostatin and
protein tyrosine phosphatase receptor-y. Similarly, in Pparb-/-,
OPG increases muscle volume and force, while also normalizing
their insulin signaling and higher expression of inflammatory
genes in skeletal muscle. In conclusions, RANKL deteriorates,
while its inhibitors improve, muscle strength and insulin
sensitivity in osteoporotic mice and humans. Hence denosumab
could represent a novel therapeutic approach for sarcopenia.

NSS25

OLD AND NEW ROLES OF AMINO ACIDS AND
AMINO BUTYRIC ACIDS IN MUSCULOSKELETAL
DISEASES

M. Brotto', Z. Wang?, L. Bian?, C. Mo?, H. Shen4, L. J.
Zhao* K. J. Su*, M. Kukula®, J. T. Lee®, D. W. Armstrong®,
R. Recker’, J. Lappe’, L. F. Bonewald?, H. W. Deng*
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University of Texas-Arlington (UTA), College of Nursing &
Health Innovation, Bone-Muscle Research Center, Arlington,
United States, Bone-Muscle Research Center, College of
Nursing and Health Innovation, University of Texas-Arlington,
Arlington, United States, *Shimadzu Center for Advanced
Analytical Chemistry, University of Texas at Arlington, Arlington,
United States, “Tulane Center of Bioinformatics and Genomics,
Department of Biostatistics and Data Science, Tulane
University, New Orleans, United States, SAZYP LLC - Separation
& Analytics, Arlington, United States, ®Department of Chemistry
and Biochemistry, College of Science, University of Texas

at Arlington, Arlington, United States, ’School of Medicine
Osteoporosis Research Center, Creighton University, Omaha,
United States, ®Indiana Center for Musculoskeletal Health,
School of Medicine, Indiana University, Indianapolis, United
States

The World Health Organization Burden of Disease Report
informed that musculoskeletal diseases afflict 1/3 of the world’s
population with tremendous burden on societies and individuals.
Osteosarcopenia (defined as combined osteoporosis and
sarcopenia) affects older adults around the world and many
times has devastating complications that affect their well-
being and quality of life. During the last decade, we proposed
to look at bone and muscle from a different view, particularly
looking at its interactions. We referred to this phenomenon as
bone-muscle crosstalk. Others and we discovered that bone
and muscles secrete a number of molecules (myokines and
osteokines) that are necessary for reciprocal optimal function.
We now also have new evidence showing that amino acids, their
metabolites, and aminobutyric acids may play an important role
in bone-muscle crosstalk. Furthermore, we started exploring the
potential utilization of some of these molecules for the diagnosis
of musculoskeletal diseases. Specifically, we have developed
a new metabolomics approaches to quantify these molecules.
We recently applied these metabolomics approaches along with
RNAseq and Bioinformatics to investigate their associations with
bone mineral density in young and older women and in women with
and without bone fractures. We will present and discuss these
exciting new findings and propose the utilization of aminobutyric
acids as a new class of molecules that holds great potential
to improve early diagnosis and treatments of musculoskeletal
diseases, particularly osteosarcopenia.

NSS26
FAT AS A THERAPEUTIC TARGET IN
OSTEOSARCOPENIA

G. Duque'?, B. Kirk'?, A. Al Saedi'?

TAustralian Institute for Musculoskeletal Science, The University
of Melbourne and Western Health, Melbourne, Australia,
ZDepartment of Medicine-Western Health, Melbourne Medical
School, The University of Melbourne, Melbourne, Australia

Fat infiltration is one of the hallmarks of sarcopenia and
osteoporosis, thus of osteosarcopenia. High levels of marrow
adipose tissue (MAT) are associated with bone loss and
osteoporosis. MAT secretes adipocytokines and free fatty acids

(FFAs), which are toxic to the cells in the vicinity of adipocytes,
decreasing bone formation and increasing bone resorption.
Similarly, fat infiltration in muscle fibers is associated with cell
dysfunction. Amongst those MAT-secreted factors, FFAs (and
predominantly palmitic acid), have demonstrated the stronger
toxic effect on bone and muscle cells thus allowing us to
propose that inhibition of fatty acid synthase in MAT could have
an anabolic effect on muscle and bone. Our previous evidence
in oophorectomized (OVX) mice has confirmed this hypothesis'.
Treatment with an inhibitor of fatty acid synthase attenuated
bone loss in OVX mice. In addition, cerulenin-treated OVX mice
showed an increase in muscle mass and function. Overall, this
preliminary evidence suggests that MAT-derived products could
become a novel therapeutic target with dual anabolic effect on
muscle and bone. A hypothesis that deserves further exploration.

' Bermeo S, Al Saedi A, Vidal C, Khalil M, Pang M, Troen BR, Myers
D, Dugue G.. Treatment with an inhibitor of fatty acid synthase
attenuates bone loss in ovariectomized mice. Bone. 2019
May;122:114-122

NSS27

DIVERSITY OF THE PATHOPHYSIOLOGY OF
INCREASED BONE FRAGILITY IN RARE BONE
DISEASES

N. A. T. Hamdy'

Department of Medicine, Division of Endocrinology & Center
for Bone Quality, Leiden University Medical Center, Leiden, The
Netherlands

Objective: To increase awareness for the diverse
pathophysiological mechanisms contributing to increased bone
fragility in different rare bone diseases.

Methods: Overview of the different factors contributing to
poor bone quality, decreased bone strength and increased bone
fragility in various rare bone diseases.

Results: Determinants of bone strength include the structural
(bone microarchitecture) and material (collagen and mineral)
properties of bone, also determined by the cellular activities
of bone modeling and remodeling, the disturbance of any of
these components, potentially contributing to bone fragility, and
increased fracture risk, in addition or independently of changes
in bone mineral density. Insight is provided into the diversity of
factors which may variably contribute to increased bone fragility
by disrupting bone microarchitecture and geometry, altering
the composition of bone tissue, altering bone remodeling and
altering bone mineralization. Examples used to illustrate the
contribution of these diverse mechanisms to increased fracture
risk in rare bone disorders are the abnormal or decreased
synthesis of type | collagen in osteogenesis imperfecta, the
abnormal mineralization due to phosphate wasting in X-linked
hypophosphatemic rickets (XLH), the failure of osteoclast
development or function in osteopetrosis or the deficient activity
of cathepsin Kin pyknodysostosis, despite increased bone density
in both disorders, the monostotic or polyostotic focal abnormal
bone formation and mineralization in fibrous dysplasia/McCune
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Albright syndrome, and the mineralization defect associated with
loss of function mutation of the tissue non-specific isoenzyme of
alkaline phosphatase (TNSALP) gene in hypophosphatasia.

Conclusion: Unravelling the diverse cellular and molecular
pathophysiology of these rare bone diseases has paved the
way for the development of therapies specifically targeting
the abnormalities responsible for the pathophysiology of
at least two of these disorders: the monoclonal anti-FGF23
antibody burosumab in XLH, and the recombinant TNSALP
enzyme replacement therapy asfotase alfa in pediatric-onset
hypophosphatasia.

NSS28

BONE QUALITY IN OSTEOGENESIS IMPERFECTA
AND EFFECTS ON BONE FRAGILITY LUCA
SANGIORGI

L. Sangiorgi’

"Department of Medical Genetics and Rare Orthopaedic
Diseases & CLIBI Laboratory, IRCCS Istituto Ortopedico Rizzoli,
Bologna, Italy

Objective: to describe briefly the bone properties in Osteogenesis
Imperfecta (Ol) and its relationship with bone fragility observed in
the disease.

Methods: Overview about bone quality, architecture and fragility
in Ol and related pathogenic mechanisms.

Results: Bone fragility leading to recurrent fractures is the main
clinical feature in OI, for this reason it was also named “brittle
bone disease”. A number of factors contribute to this features.

Most cases of Ol are related to mutations in COLIAI and
COLI1A2 genes, causing abnormalities in collagen molecules
and fibers. In Ol bone we observe an abnormal bone matrix with
hypermineralization. The brittleness is related to both bone matrix
and architectural abnormalities. The lower trabecular number and
thinner cortices, increase cortical porosity and the fracture risk,
due to a reduction of the capacity of energy dissipation in bone
for a modification of the mechanical properties of the Ol bone.

Ol type V and VI represent particular cases. In Ol type V,
histological examination shows bone lamellation is coarse or
mesh-like and no alteration in mineralization rate. In Ol type VI
hystological appearance is typical fish-scale pattern of bone
lamellation under polarized light, unmineralized osteoid, primary
mineralization defect.

To monitor therapy effects and bone density, X-ray absorptiometry
(DXA) is used, but it doesn't give detailed information about
bone architecture. To quantify the geometric, microstructural,
densitometric, and mechanical properties of human cortical and
trabecular bone other methods should be applied, but they are
not employed in standard clinical practice, as we can see in the
few studies performed to study the microstructural properties of
bone.

Conclusion: in Ol lower trabecular number and connectivity as
well as lower trabecular thickness and volumetric bone mass
contribute to bone fragility; methods to study bone architecture
could help to understand mechanisms of bone fragility and have
new parameters related to fractures risk.

Reference

1. Bishop N. Bone Material Properties in Osteogenesis
Imperfecta J Bone Miner Res. 2016 Apr;31(4):699-708. doi:
10.1002/jbmr.2835. Epub 2016 Mar 26. Review

2. Abidin AZ, Jameson J, Molthen R, Wismiiller A .Classification
of micro-CT images using 3D characterization of hone
canal patterns in human osteogenesis imperfecta. Proc
SPIE Int Soc Opt Eng. 2017 Mar;10134. pii: 1013413. doi:
10.1117/12.2254421.

3. Mikolajewicz N, Bishop N, Burghardt AJ, Folkestad L, Hall A,
Kozloff KM, Lukey PT, Molloy-Bland M, Morin SN, Offiah AC,
Shapiro J, van Rietbergen B, Wager K, Willie BM, Komarova SV,
Glorieux FH HR-pQCT Measures of Bone Microarchitecture
Predict Fracture: Systematic Review and Meta-Analysis. J
Bone Miner Res. 2019 Oct 23. doi: 10.1002/jbmr.3901.

4. Fratzl-Zelman N, Misof BM, Klaushofer K, Roschger P. Bone
mass and mineralization in osteogenesis imperfecta Wien
Med Wochenschr. 2015 Jul;165(13-14):271-7. doi: 10.1007/
$10354-015-0369-2. Epub 2015 Jul 25.

NSS29
VITAMIN D DEFICIENCY AND AUTOIMMUNITY

|. Kostoglou-Athanassiou’
'Department of Endocrinology, Asclepeion Hospital, Voula,
Athens, Greece

Vitamin D is a hormone involved in the regulation of
musculoskeletal health. It regulates intestinal calcium absorption
and it is involved in muscular integrity. Vitamin D also has
extraskeletal functions which are in the center of research
activities. One of the main extraskeletal functions of vitamin D is
the regulation of the immune system.

Various cells of the immune system express the vitamin D receptor
(VDR) and harbor 1a-hydroxylase and are therefore capable of
locally producing active 1,25(0H),D,. Thus, cells of the immune
system respond to vitamin D and activate vitamin D in a paracrine
or autocrine fashion. Cells of the immune system which express
the VDR and harbor 1a-hydroxylase include macrophages, T cells,
dendritic cells, monocytes and B cells. Vitamin D is involved in
the regulation of the innate immunity as it enhances the defense
system of the organism against microbes and other pathogenic
organisms and it modulates the adaptive immune system
through direct effects on T cell activation and on the phenotype
and function of antigen-presenting cells particularly dendritic
cells. 1,25(0H),D, suppresses T cell receptor induced T cell
proliferation and changes cytokine expression. The overall shiftis
away from T helper Th1 phenotype toward a more tolerogenic Th2
response. Additionally, 1,25(0H),D, suppresses autoimmunity
and tissue destruction by inhibiting the Th17 response at several
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levels. Vitamin D also appears to have a direct effect on B cells
by inhibiting immunoglobulin production and interrupting B
cell differentiation. 1,25(0H),D, has effects on dendritic cells.
Physiologic levels of 1,25(0H),D, inhibit maturation of dendritic
cells and maintain an immature and tolerogenic phenotype with
inhibition of activation markers and up-regulation of inhibitory
molecules.

Vitamin D is a potent immunomodulator and it has multiple and
diverse effects on the immune system. It appears that the vitamin
D status of an individual may have important immunologic
consequences. In animal models of autoimmunity, it may prevent
or ameliorate the expression of autoimmune disease. In the
human, autoimmune diseases may be prevented or their clinical
profile may be modulated by vitamin D.

NSS30
VITAMIN D DEFICIENCY AND RHEUMATOID
ARTHRITIS

Y. Dionyssiotis'
"1st Physical Medicine & Rehabilitation Department, National
Rehabilitation Center EKA-KAT, Athens, Greece

Vitamin D is vital for calcium homeostasis and it is involved in
the regulation of the immune system. Deficiency of vitamin D is
associated with autoimmune diseases. Vitamin D deficiency is
associated with an elevated risk for rheumatoid arthritis (RA).

A meta-analysis showed that low vitamin D intake is associated
with the development of RA. Thereafter, several studies performed
invarious areas all over the world showed that vitamin D deficiency
is observed in patients with RA and that vitamin D deficiency is
associated with disease activity. A meta-analysis of the good
quality studies performed regarding the association between
vitamin D deficiency and RA showed that vitamin D deficiency is
observed in RA patients significantly more than in a control group
and that vitamin D levels are inversely correlated with disease
activity, meaning that low vitamin D levels are associated with
high disease activity. Moreover, RA incidence is increased in
vitamin D deficient subjects and an inverse relationship exists
between serum vitamin D levels and RA activity.

More studies are needed to explore the exact association between
vitamin D deficiency and RA and to determine the best method of
vitamin D supplementation and whether it may be used for the
prevention of RA or for the best management of the disease. It has
been proposed that vitamin D may contribute to the management
of pain in RA and may be used supplementary to TNF-a inhibitors
in RA treatment.

NSS31
VITAMIN D DEFICIENCY AND SYSTEMIC LUPUS
ERYTHEMATOSUS

P._Athanassiou’

Department of Rheumatology, St. Paul’s Hospital, Thessaloniki,
Greece

Vitamin D has emerged as a potent immunomodulator. It may
induce tolerance to self-antigens. On the contrary, vitamin D
deficiency may induce loss of tolerance to self-antigens leading
thereafter to the development of clinical autoimmune disease.
Systemic lupus erythematosus (SLE) is a systemic autoimmune
disease involving multiple systems and organs. Vitamin D
deficiency has been observed in SLE patients and it may be
implicated in disease pathogenesis.

In SLE the inflammatory milieu drives the development of T cells
into proinflammatory pathways, defective function of Tregs and
survival and activation of B cells which produce autoantibodies.
Patients with SLE have lower 25(0H)D, levels compared to
controls, suggesting that vitamin D deficiency may be a risk factor
for SLE. Most of the studies have also found higher SLE disease
activity associated with lower levels of 25(0H)D,. As patients
with SLE often have photosensitivity and are advised to avoid
direct sun exposure, detecting vitamin D deficiency and replacing
25(0H)D, with oral supplementation is critical and may have an
impact on disease activity.

It appears that vitamin D deficiency may be observed in patients
with SLE, a systemic autoimmune disease and it may be related to
disease severity. Vitamin D supplementation along with standard
immunomodulatory treatment may be critical for the long-term
management of the disease in SLE patients.

NSS32
VITAMIN D RECEPTOR POLYMORPHISMS AND
AUTOIMMUNE DISEASES

L. Athanassiou’

'Department of Physiology, Medical School, University of Athens,
Athens, Greece

The vitamin D receptor (VDR) is present in the T lymphocyte
population increasing in the presence of 1,25(0H),D,. Thus, VDR
seems to be implicated in the immune regulating action of vitamin
D. VDR polymorphisms may modulate the action of vitamin D and
its immunoregulatory activity.

VDR is the intracellular receptor of vitamin D. It is encoded
in chromosome 12 and it consists of 427 amino acids. VDR
is implicated in vitamin D action and may be implicated in the
immunoregulatory action of the hormone. In animals, in which
the VDR was inactivated increased activity of the immune
system was observed, mainly due to modulation of regulatory
T cells. More than 60 single nucleotide polymorphisms of the
VDR have been observed. Fokl, Bsml, Apal and Tagl have been
more extensively studied. Fokl polymorphism alters the structure
of the receptor. The presence of Tagl increases the risk for the
development of rheumatoid arthritis (RA). The presence of Fokl
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increases the risk for RA. VDR polymorphisms have been studied
in the context of systemic lupus erythematosus (SLE). 7agl and
Apal polymorphisms have not been found to be associated with
the development of SLE. The Fokl polymorphism has not been
shown to be associated with SLE in Caucasians and Asians,
having, however, been found to have such an association in the
Arabic population. The expression of Fokl has been shown to
be related to the development of lupus and lupus nephritis in the
Egyptian population. VDR polymorphisms have been studied in
the context of multiple sclerosis. Fokl, Bsml, Apal and Tagl have
been investigated. The presence of Tagl has been shown to be
related to increased risk for the development of multiple sclerosis,
while the presence of Bsml has been found to be associated with
multiple sclerosis in the Asian population.

It appears that vitamin D receptor polymorphisms may modulate
vitamin D action. In particular, VDR polymorphisms may alter
its immunoregulatory action, thus modulating the expression of
autoimmune diseases.

NSS33
EVIDENCE-CARE GAP IN OSTEOPOROSIS AND
OSTEOARTHRITIS

J. Edwards'?

'General Practitioner and a Senior Lecturer in General Practice,
Keele University, Keele, United Kingdom, 2Member of the
UK National Osteoporosis Guidelines Group and the Royal
Osteoporosis Society Bone Academy Clinical Effectiveness
Working Group, Keele, United Kingdom

An overview of published and clinical experience of gaps between
evidence and care resulting from inadequate, misaligned and/or
insufficient communication will be provided. These include low
levels of uptake of and persistence with bisphosphonate therapy
in osteoporosis, as well as low levels of recommendation and
uptake of the core treatments (information provision, exercise
and weight loss, when needed) for osteoarthritis.

NSS34
WHAT DO WE ALREADY KNOW ABOUT HOW TO
FRAME EXPLANATIONS?

Z. Paskins’

Senior Lecturer and Honorary Consultant Rheumatologist,
Primary Care Centre Versus Arthritis, Keele University, Keele,
United Kingdom

In this session, the Necessity Concerns Framework will be
introduced as a simple psychological theory that helps us
understand how patients make decisions about medicines
and therefore helps frame explanations to support informed
adherence.

NSS35

TARGETING COMMUNICATION IN THE
CLINICIAN-PATIENT CONSULTATION TO IMPROVE
UPTAKE OF FRACTURE PREVENTION TREATMENTS:
EARLY FINDINGS FROM THE IFRAP STUDY

Z. Paskins’

'Senior Lecturer and Honorary Consultant Rheumatologist,
Primary Care Centre Versus Arthritis, Keele University, Keele,
United Kingdom

iFraP is a 5-year study to design and test an intervention including
a computerised decision aid, to use in the consultation, to
promote informed decision making and informed adherence of
osteoporosis drugs. Early findings from the iFraP study will be
presented including an evidence synthesis of existing patient
information resources, and views of stakeholders. These early
findings provide a foundation of how to talk about osteoporosis,
fracture risk and need for drugs, while addressing patient
concerns.

NSS36

WHAT PATIENTS WITH OSTEOARTHRITIS WANT
AND NEED TO KNOW TO SUPPORT THEM TO
UNDERTAKE SELF-MANAGEMENT: EARLY
FINDINGS FROM THE PEP-OA STUDY

E. Cottrell’

'General Practitioner and Senior Lecturer in General Practice,
Keele University, Keele, United Kingdom

First outlining existing knowledge about patient interpretation
of words and current explanations of osteoarthritis, this lecture
will develops previous understanding by focusses on the need
to deliver osteoarthritis explanations with a purpose. That is to
support both understanding of the condition but to do so in such
a way that it prompts understanding of the mechanism of benefit
and value of self-management (undertake exercise and weight
loss, when necessary). Evidence from stakeholder and patient
engagement in an empirical study (PEP-OA) designed to develop
an osteoarthritis explanation that is relevant to all affected
patients. We will present our learning about how words and
concepts are interpret and what is acceptable and appropriate
within an osteoarthritis explanation.

NSS37
LESSONS FOR CLINICAL PRACTICE AND
RESEARCH

J. Edwards'?

'General Practitioner and a Senior Lecturer in General Practice,
Keele University, Keele, United Kingdom, 2Member of the
UK National Osteoporosis Guidelines Group and the Royal
Osteoporosis Society Bone Academy Clinical Effectiveness
Working Group, Keele, United Kingdom
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This section will review the evidence for the importance of
considering behaviour change principals when undertaking
clinical and academic activities relating to explanations of
osteoporosis and osteoarthritis in order to increase uptake of and
adherence to best evidence treatments.

NSS38

PRESENTATION OF THE GETTING TO GOLD
PROGRAMME FRAMEWORK AND MILESTONES
K. Javaid'

'NIHR Musculoskeletal Biomedical Research Unit, University of
Oxford, Oxford, United Kingdom

During this presentation we will review the key elements of the
programme including the learning objectives, learning design and
delivery.

NSS39
EVALUATION OF THE MENTORSHIP PROGRAMME

M. Calo’

'LATAM Region at International Osteoporosis Foundation, Buenos
Aires, Argentina

The Getting to Gold Mentorship programme was the first of its
kind and required close evaluation. During this presentation, we
will review the methods, results and conclusions from running the
programme in Mexico.

NSS40
EVALUATION OF THE MENTORSHIP PROGRAMME-
MENTEES PERSPECTIVE

A. Olascoaga’
"Instituto Nacional de Rehabilitacion, Mexico City, Mexico

The Getting to Gold Mentorship programme was the first of its kind
and during this presentation, a mentee will review the strengths,
weaknesses, threats and opportunities of the programme as well
as following results after the first phase of the programme.

NSS41
NEXT STEPS FOR GETTING TO GOLD

K. Javaid'

'NIHR Musculoskeletal Biomedical Research Unit, University of
Oxford, Oxford, United Kingdom

During this presentation we will review future plans for the
globalisation of the programme at the policy, mentor and
scalability perspectives.

NSS42
THE BURDEN OF OSTEOPOROSIS AND FRAGILITY
FRACTURES IN ASIA PACIFIC

J. K Lee'?

Deputy Medical Director, Head of Department of Orthopedic
Surgery and Consultant Orthopedic Surgeon, Beacon International
Specialist Centre, Petaling Jaya, Malaysia, 2Co-Chair, Asia Pacific
Fragility Fracture Alliance (APFFA), Petaling Jaya, Malaysia

Of the global population of 7.6 hillion people, 4.5 billion live in
Asia, representing 60% of the world’s inhabitants. As compared
with the beginning of the century, the number of people aged = 65
years in Asia will more than quadruple by 2050 and increase by
almost six-fold by 2100.

This presentation will review the ongoing major shifts in the
demography of the Asia Pacific region and summarise the
epidemiology of osteoporosis and fragility fracture in countries
across the region. This will include findings from the 2018
Asian Federation of Osteoporosis Societies (AFOS) study which
updated hip fracture projections in Asia to mid-century, and recent
estimates and future projections included in Asia Pacific regional
audits undertaken by the International Osteoporosis Foundation.

The WHO has designated 2020-2030 the Decade of Healthy
Ageing. A significant component of our response to the longevity
miracle must be to ensure that our older people remain mobile and
independent throughout old age. This presentation will highlight
the need for major coordinated efforts to improve the quality of
care provided to people who are living with osteoporosis, such
as the Asia Pacific Consortium on Osteoporosis and Asia Pacific
Fragility Fracture Alliance, descriptions of which will follow in this
symposium.

NSS43
ASIA PACIFIC CONSORTIUM ON OSTEOPOROSIS:
DEVELOPMENT OF THE FRAMEWORK

M. Chandran'?

Senior Consultant and Director, Osteoporosis and Bone

Metabolism Unit, Department of Endocrinology, Singapore
General Hospital, Singapore, Singapore, 2Chairperson, Asia
Pacific Consortium on Osteoporosis, Singapore, Singapore

The Asia Pacific (AP) region is comprised of 71 countries with
vastly different healthcare systems. By 2050 it is predicted that
more than half the world’s hip fractures will occur in this region.
The Asia Pacific Consortium on Osteoporosis (APCO) was
set up in May 2019 with the vision of reducing the burden of
osteoporosis and fragility fractures in the Asia Pacific region.
It brings together clinical experts from countries and regions
across AP to develop solutions to challenges facing osteoporosis
management and fracture prevention in this highly populous
region of the world. APCO currently has 39 experts from 19
countries in the region. APCO aims to achieve this vision by
engaging with relevant stakeholders including health care
providers, policy makers and the public to help develop and
implement country and region-specific programs for research and
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the prevention and treatment of osteoporosis and its complication
of fragility fractures in the Asia Pacific. The initial APCO project
is to implement a Framework for the development of Pan-Asia
Pacific minimum clinical standards for the screening, diagnosis
and management of osteoporosis. A comparative analysis will be
conducted on osteoporosis and fracture prevention guidelines,
published in the last five years in this region. A template for
comparison of guidelines will be based on a modified 5IQ
approach, which will evaluate recommendations made concerning
patient identification, investigations, information, initiation of
pharmacological treatment, integration with primary care and
quality measures of the service provided. Informed by the analysis,
a Delphi process will facilitate development of Framework
standards that are appropriate for the Asia Pacific region. This
Framework will serve as a platform upon which country-specific
guidelines can be developed or existing guidelines be revised, in
a standardised fashion. It is hoped that APCO will serve as an
impetus for development of other such alliances world-wide.

NSS44
ASIA PACIFIC FRAGILITY FRACTURE ALLIANCE:
WORKING GROUP OUTPUTS

D.-C. Chan'?

'Superintendent, National Taiwan University Hospital ChuTung
Branch, Hsinchu, Taiwan, 2Co-Chair, Asia Pacific Fragility Fracture
Alliance (APFFA), Hsinchu, Taiwan

The Asia Pacific Fragility Fracture Alliance (APFFA) was
launched in November 2018 and is comprised of the following
regional and global member organisations:

Asian Federation of Osteoporosis Societies

Asia-Oceanian Society of Physical and Rehabilitation
Medicine

Asia Pacific Geriatric Medicine Network

Asia Pacific Orthopaedic Association

Fragility Fracture Network

International Osteoporosis Foundation
International Society for Clinical Densitometry

The APFFA member organisations signed a multiparty
Memorandum of Understanding (MoU) in late 2018. The primary
purpose of APFFAis to drive policy change,improve awareness and
change political and professional mindsets to facilitate optimal
fragility fracture management across the Asia Pacific region. The
clinical focus of APFFA is to improve acute care for people in the
Asia Pacific region who sustain fragility fractures, subsequent
patient rehabilitation and secondary fracture prevention.

Three working groups have been established to develop initiatives
concerned with hip fracture registries, education and evidence
generation. This presentation will describe current and planned
outputs from the working groups.

NSS45

INFLUENCE OF INITIAL PROTEIN INTAKE ON BONE
DENSITY AND ARCHITECTURE IN DYNAPENIC-
OBESE OLDER ADULTS

F. Buckinx'

"University of Liege, Department of Public Health, Epidemiology
and Health Economics, Liege, Belgium

Normal aging is associated with muscle mass (sarcopenia)
and strength (dynapenia) declines but also with fat mass
gain (obesity) which lead to loss of physical performance.
Nevertheless, dynapenia combined with obesity increased the risk
of falls and loss of mobility than one of these conditions alone.
In addition, normal aging leads to bone density loss which is well
known to also increased the risk of falls, decline of mobility and
fractures. Furthermore, bone architecture seems to be a better
predictor of fractures than bone density alone. One potential
avenue to counteract these phenomena is to intake a sufficient
amount of proteins since protein intake appears to be associated
with maintenance of bone density and architecture but also
muscle function. More importantly, it seems that the presence
of dynapenia, sarcopenia or obesity exacerbate the loss of bone
density and architecture and its consequences. However, to our
knowledge, the impact of protein intake on OD and bone structure
in elderly dynapenic-obese patients is not known. Objective: To
compare the influence of protein intake on bone density and
architecture in dynapenic-obese older adults.

Methodology: secondary analysis from an observational study.
Population: 26 men (M) and women (W) aged (> 60 years), obese
(fat mass (%): M> 25; W> 35) and dynapenic (grip strength (kg)/
body weight (BW, kg)):M <0.61; W <0.44) were studied. They were
divided a-posteriori into 2 groups according to their initial protein
intake: 1) Prot- (intake<1g/kgBW/d): n = 13 (age: 66.5+3.3years)
vs. 2) Prot+ (intake>1.2 g/kgBW/d): n = 13 (age: 67.242.7 years).
Body composition (DXA & pQCT), femur bone architecture (pQCT),
grip strength (lafayette ©), lifestyle habits (Physical activity (7d
amrband sensewear®) & nutrition intake (3-d dairy records using
nutrific©)) were evaluated.

Results: No significant difference was observed on sexe, age,
physical activity level but also on muscle, adipose or bone
parameters assessed by DXA between our groups. However, the
Prot- group has a marrow area (139+54 vs 91438 cm2, p = 0.049),
a total bone area (650169 vs 579191 c¢cm2, p=0.045) but also a
compressive loading force (SSI: 3019+465 vs 2604+560 cm2,
p=0.048) significantly greater than the Prot + group.

Conclusion: Surprisingly, lower protein intake appears to protect
the bone architecture but not the density in dynapenic-obese older
adults. These results must be confirmed in a study conducted for
this purpose, with a larger sample and an older and / or more
fragile population.
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NSS46

PRESERVING BODY & MUSCLE COMPOSITION
IN OBESE-OSTEOPENIC OLDER WOMEN: HIGH-
INTENSITY INTERVAL TRAINING A POTENTIAL
INTERVENTION ?

M. Aubertin-L eheudre’

"Université du Québec a Montréal, Facutlé des Sciences, Dpt des
Sc de l'activité Physique & CRIUGM, Montréal, Canada

Age-related muscle and bone loss alongside an increase in fat
mass can lead to functional decline, an increased risk of falls
and fractures, and even, mortality. High-intensity interval training
(HNIT) is a promising and time-efficient intervention strategy for
maintaining muscle quality and body composition with aging.
However, the efficacy of HIIT to improve lean-related muscle mass
and adipose tissue distribution in obese-osteopenic older adults
is unclear.

Aim: To evaluate the effect of HIT compared to moderate-
intensity continuous exercise training (CONT) on body & muscle
composition in obese-osteopenic older women.

Methods: Nineteen obese and osteopenic older women (mean+SD
age 67.512.7 years; percent body fat 43.0+1.3%; number of steps
per day 6463+2619; areal bone mineral density T-score <-1 SD)
were randomly allocated to a 12-week HIIT group (n=9; elliptical
exercise for 30 seconds at 85% of age-predicted maximal heart
rate [MHR] and 90 seconds at 65% MHR, 3 times per week for 30
minutes) or a 12-week CONT group (n=10; treadmill exercise at
65-75% MHR, 3 times per week for 60 minutes). Body composition
(fat-free and fat masses), and muscle composition (Calf muscle
cross-sectional area (cm2) and density (mg/cm3; density of tissue
within the muscle compartment excluding intramuscular fat
and bone areas) and intramuscular and subcutaneous fat areas
(cm2)) were measured by DXA and pQCT respectively at baseline
and after 12 weeks. Independent t-test analyses compared the
mean differences (MD) and 95% confidence intervals (95% CI) for
DXA and pQCT outcomes between the HIIT and CONT groups.

Results: On body composition, HIIT improved significantly hip
circumference (112115 to 109+14cm) whereas CONT improved
leg (12.612.8 to 11.7+2.6kg) and appendicular fat (15.3+3 to
14.5¢3.1kg) masses. Calf muscle area (MD =-13.99 cm2, 95% Cl:
-25.31, -2.67, p=0.020) and subcutaneous fat area (MD = -22.06
cm2, 95% Cl: -34.96, -9.16, p=0.002) improved in the HIIT group
relative to the CONT group. However, there were no between-
group differences for calf muscle density (MD = -3.00 mg/cm3,
95% Cl: -6.27, 0.27, p=0.069) and intramuscular fat area (MD =
-1.31, 95% Cl -3.81, 1.19, p=0.283). Percent adherence was 86%
and 97% in the HIIT and CONT groups, respectively.

Conclusions: HIIT may represent a promising intervention strategy
for improving lean muscle and adipose tissue properties in obese-
osteopenic older adults compared to traditional continuous
exercise training approaches. Further investigation is needed to
confirm the clinical relevance of our pilot trial results for falls and
fracture prevention.

NSS47

PHYSICAL PERFORMANCE IN OBESE-OSTEOPENIC
ELDERLY WOMEN: HIGH-INTENSITY INTERVAL
TRAINING MORE EFFICIENT THAN CONTINUOUS
AEROBIC TRAINING ?

B. Fougere'
"Division of Geriatric Medicine, Tours University Hospital, Tours,
France

Ageing is associated with functional incapacities which lead
to falls, loss of autonomy and mortality. Being obese and
osteopenic seems to worsen physical health more than each
of these conditions alone. Physical activity (aerobic training) is
recognized to be an efficient strategy to improve many health-
related outcomes.

Objective: We aimed to compare the effect of high-intensity
interval training (HIIT) and moderate-intensity continuous training
(CONT) on physical performance in obese-osteopenic elderly
women.

Methods: Nineteen inactive (<10,000steps/d) elderly (67+3y),
obese (fat mass: 43+6%) and osteopenic (BMD<-1T-score) women
were randomly divided into 2 groups and completed a 12week
exercise intervention: HIIT (n=9, elliptical device; cycle: 30 sec
at 85% and 90sec at 65% of maximal age-predicted heart rate;
3x30min/week) and CONT (n=10, treadmill at 65-75% maximal
age-predicted heart rate; 3x1h/week). Upper (hand dynamometer)
and lower (KES) muscle strength, muscle power (leg power rig)
and functional capacities (4m and 6min-6MWT-walking test, chair
and step tests) were measured pre and post-intervention. p <0.05
was considered significant.

Results: On physical performance, HIIT improved significantly
leg power (102126 to 137+30Watt), step test (2843 to 34+3) and
chair test (19£3 to 16t4s) whereas CONT improved handgrip
strength (21.614.4 to 24.2t5.4kg). Only 6MWT was increased in
both groups (+16% in HIIT and +6% in CONT).

Conclusion: HIIT, at half the training volume, seems more effective
to improve physical performance in inactive obese-osteopenic
elderly women than CONT aerobic exercise. Clinicians should
consider HIIT as a strategy to prevent physical disability in obese-
osteopenic women, although further investigations with larger
sample sizes are still needed to confirm our findings.

NSS48

ROLE OF ZINC IN OSTEOPOROSIS AND
VASCULAR CALCIFICATION: KILLING 2 BIRDS
WITH 1 STONE?

W. Chen'

Assistant Professor of Medicine, Albert Einstein College of
Medicine, New-York, United States

Bone mineralization and vascular calcification share many
common pathways in pathophysiology. This creates a calcification
paradox: patients with low bone mineral density are more likely
to have vascular calcification and calcium supplementation used
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to treat osteoporosis may worsen vascular calcification. Zinc,
an essential mineral, has been shown to prevent osteoporosis
by stimulating osteoblastic and inhibiting osteoclastic activity.
Recently, zinc has also been shown to protect against vascular
calcification. Thus, zinc supplementation is a potential therapeutic
strategy for both osteopor osis and vascular calcification.
Furthermore, research on zinc, bone mineralization and vascular
calcification can provide insights into the calcification paradox.

Learning objective:

1. To understand calcification paradox in bone and vascular
disease and associated therapeutic dilemma

2. To discuss the relationship of zinc with osteoporosis and
vascular calcification

3. To examine the mechanisms of zinc in preventing
osteoporosis and protecting against vascular calcification

4. To discuss the potential therapeutic value of zinc for both
osteoporosis and vascular calcification

NSS49
BONE, SKELETAL MUSCLE, AND SARCOPENIA IN
CHRONIC KIDNEY DISEASE

M. Abramowitz’

'Associate Professor of Medicine, Albert Einstein College of
Medicine, New-York, United States

Patients with chronic kidney disease (CKD) experience not only
bone disease but skeletal muscle dysfunction as well. Sarcopenia,
defined as low muscle mass and poor physical function, is
common in CKD, and is associated with poor outcomes, including
increased risk of fractures . A number of metabolic and hormonal
alterations in CKD affect skeletal muscle health; many are factors
that also cause bone pathology. Furthermore, there is substantial
overlap between the disturbances seen in CKD and those in aging.
This presentation will focus on the mechanisms and clinical
impact of sarcopenia in adults with CKD.

Learning objectives:

1. To understand the common factors affecting both bone and
skeletal muscle in patients with CKD.

2. To recognize CKD as a state of accelerated aging.

To understand the impact of sarcopenia on clinical and
patient-oriented outcomes in CKD.

4. Todiscuss well-recognized and newly identified mechanisms
of skeletal muscle dysfunction and physical function
impairment in CKD.

NSS50
TREATING BONE DISEASE IN THE WOMAN WITH
CHRONIC KIDNEY DISEASE

M. Coco’

"Professor of Medicine, Albert Einstein College of Medicine,
Montefiore Medical Center, New-York, United States

Women are especially vulnerable to bone disease. There
is a natural decline in bone preserving hormones with age
leading to osteoporosis. Women with Chronic Kidney Disease
are further subjected to added stress on their bone health.
Hyperparathyroidism with ensuing calcium and phosphorus
derangements will decrease the quality of bone. If the woman
undergoes renal transplantation, another layer of bone stressors
is added attributable to immunosuppressive agents. The end
result is a decrease in bone mineral density and increased risk
of bone fractures. Standard of care treatment in the general
population with osteoporosis may not necessarily benefit these
women.

Learning objectives.

1. To review the types of metabolic bone disease that can
develop in the woman with CKD, and suggestions to tailor
treatment that enhance bone quality.

2. To review the role of DEXA, FRAX modeling, biochemical
bone turnover parameters and bone biopsy in diagnosing
underlying bone disease.

3. To review the effects of immunosuppression used to treat
underlying renal disease and renal transplantation on bone
health of women.

4. To discuss the treatment of osteoporosis in the woman with
CKD: the roles of antiresorptive and anabolic therapies.

NSS51
QUALITY OF LIFE IN SARCOPENIA : AN UPDATE

C. Beaudart'?

"Department of Public Health, Epidemiology and Health
Economics, University of Liege, Liége, Belgium, 2WHO
Collaborating Center for Public Health Aspects of
Musculoskeletal Health and Ageing, Liege, Belgium

The association between sarcopenia and quality of life became
a topic of high interest in the past 10 last years. The prospective
and generalized loss of muscle mass, muscle strength, physical
performance and muscle quality resulting from sarcopenia
could emerge as mobility impairments, malnutrition, disability
and increased sedentary behaviour. These symptoms could
themselves lead to a loss of independence, a higher risk of falls,
fractures, hospital or nursing home admissions and/or an impaired
ability to perform daily activities. All of these factors contribute
to alower QoL in sarcopenia. Evidence from the literature, issued
from a literature review performed in July 2019, underlines that
age-related sarcopenia seems to be related to poorer quality
of life. Across the 35 original studies identified throughout our
review, a large majority of studies showed a lower quality of life,
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in specific domains or as a whole, for sarcopenic individuals
compared to non-sarcopenic ones. Quality of life seems mainly to
be impacted on physical and functional domains, suggesting that
specific QoL questionnaires for sarcopenia could be of interest.

NSS52

OVERVIEW OF GENERIC AND SPECIFIC PATIENT
REPORTED OUTCOME MEASURES (PROMS) IN
SARCOPENIA

A. Geerinck'?

"Department of Public Health, Epidemiology and Health
Economics, University of Liége, Liege, Belgium, 2WHO
Collaborating Center for Public Health Aspects of
Musculoskeletal Health and Ageing, Liége, Belgium

To measure patients’ experiences and perspectives in sarcopenia,
valid and reliable outcome measures are needed. Unfortunately,
few PROMs have been validated for use in sarcopenic subjects,
and even fewer have been specifically designed to capture the
impact of sarcopenia on the patients’ own experience. There
are two instruments that fit these criteria: the Age-Related
Muscle Loss Questionnaire (ARMLQ, also referred to as
SarcoPRO®) which measures the functional impacts of reduced
muscle strength, and the Sarcopenia Quality of Life (SarQoL®)
questionnaire which evaluates health-related quality of life.
A project is also currently underway to obtain FDA recognition
for the PROMIS® Physical Functioning item bank as a qualified
clinical outcome assessment in sarcopenia. Generic measures,
i.e. those not specifically designed for use in sarcopenia, can
also provide valuable information, because the data they provide
can be compared across populations. Popular measures in this
category are the Short-Form 36-item (SF-36) questionnaire and
the EuroQoL 5-dimension (EQ-5D) and the associated visual
analogue scale. However, no investigations of the psychometric
properties of both questionnaires have been performed for use
in sarcopenia. In conclusion, few tools are available that have
demonstrated to be appropriate, valid and reliable for sarcopenic
samples. Because of this, generic measures are often used.

NSS&3
VERTEBRAL FRACTURE FOLLOWING D-MAB
DISCONTINUATION: SUPPORTING DATA

0. Rosero Olarte'23*

"Asociacién Colombiana de Endocrinologia - ACE, Bogot3,
Colombia, 2ACE, Asociacion Colombiana de Osteoporosis y
Metabolismo Mineral - ACOMM, Bogota, Colombia, *Endocrine
Society, Washington, United States, *American Association of
Clinical Endocrinology Member, Jacksonville, United States

Denosumab (DMAB), is a fully human monoclonal antibody that
exerts its potent antiresorptive action via neutralization of RANK
ligand to effectively inhibit bone remodeling. It has been marketed
for treatment of osteoporosis since 2010. DMAB reduces bone
resorption and improves bone mineral density (BMD)'. DMAB
inhibits bone resorption in a potent manner, as evident from a
profound drop (up to 80%) in bone turnover markers (BTM). Unlike

bisphosphonates (BP), DMAB is not incorporated into bone.
Therefore, it's effect on bone resorption ceases rapidly after
treatment discontinuation?. BTM suppression vanishes away
after 6 months past one single injection, demonstrating DMAB
reversibility. Furthermore, upon medication discontinuation, a
remarkable rebound rise of BTM occurs®. It has been widely
demonstrated that the rebound effect magnitude might be
influenced by prior bisphosphonate treatment, with a lesser
degree of C-telopeptide elevation upon DMAB discontinuation in
patients previously treated with BP. There is limited information
from clinical trials about fracture risk upon stopping DMAB
therapy. Brown and colleagues reported no increase in vertebral
fracture incidence in 1001 patients who discontinued DMAB
or placebo in the FREEDOM and FREEDOM Extension trials.
However, among subjects off-treatment there was an excess
of multiple vertebral fractures in DMAB Discontinuers (DD)
compared to those that discontinued placebo®. In the real world
data publication, a total of 1,500 DD (92% females, age 71.8 *
9.5 y.0.) was compared to 1,610 persistent users (91% females,
age 71.7 £ 8.8 y.0.). At baseline, the groups were comparable in
fracture history, BP exposure, smoking, and bone mineral dens