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HIGHLIGHTS

WCO-IOF-ESCEO KRAKOW 2018

Get exclusive access to hot new research findings from the World
Congress on Osteoporosis, Osteoarthritis & Musculoskeletal Diseases
(WCO-IOF-ESCEOQ), April 2018:

¢ Original scientific abstracts selected by leading international opinion leaders summarized in
easy-to-read slides.

e Covering two key symposia: ASBMR-IOF-ESCEO Symposium - Closing the treatment gap and
Clinical application of bone markers.

¢ Watch video commentaries from selected expert reviewers.

¢ Key themes include: treatment of osteoporosis, screening, fracture risk and prevention, diet,
among others.

www.iofbonehealth.org/congress-highlights

Slides available end of May 2018



ABOUT ESCEO AND IOF -

|ABOUTESCEO

The European Society for Clinical and Economic Aspects of Osteo-
porosis, 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, phar-
maceutical industry developing new compounds in this field, regula-
tors responsible for the registration of such drugs and health policy
makers, to integrate the management of Osteoporosis and Osteo-
arthritis 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 perspective, with a
cost-conscious perception. — www.esceo.org

efceo

ABOUT IOF

The International Osteoporosis Foundation (I0F) is a non-profit, non-
governmental organization dedicated to the worldwide fight against
osteoporosis, the disease known as “the silent epidemic”. IOF’s
members — committees of scientific researchers, patient, medical
and research societies and industry representatives from around
the world — share a common vision of a world without osteoporotic
fractures. IOF now represents 240 societies in 99 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
P4 lOF

International
Osteoporosis
Foundation
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PRE-CONFERENCE COURSES
Nov 28 - 29, 2018

\ Young Investigators Course
\ Osteoporosis: Essentials of Densitometry,
Diagnosis and Management Course

Improving the identification of high risk
patients

Similarities and differences in fracture risk
and treatment response: Asia vs West

Quality of life in musculoskeletal diseases
Mapping calcium intake

www.iof-regional.org

\ Organizer

International Osteoporosis Foundation

Secretariat
www.humacom.com

KEY DATE

Abstract submission opens
on April 27, 2018

International
Osteoporosis
Foundation

@& www.iofbonehealth.org

Assessment and management of bone
fragility beyond idiopathic osteoporosis

New insights in the management of knee
osteoarthritis

Update on osteoporosis treatment




MESSAGE FROM THE CONGRESS PRESIDENTS -

| DEAR COLLEAGUES,

It is with great pleasure that we welcome you to Krakow and the 2018 IOF-ESCEO World Con-
gress on Osteoporosis, Osteoarthritis and Musculoskeletal Diseases.

The Congress’ scientific programme has
been developed by a team comprising mem-
bers of the Committee of Scientific Advisors
of the International Osteoporosis Foundation
(IOF) and the Scientific Advisory Board of the
European Society for Clinical and Economic
Aspects of Osteoporosis and Osteoarthritis
(ESCEO). We would like to thank the Scien-
tific Chairs, Professors Cyrus Cooper and
René Rizzoli, for taking the lead in setting up
an exciting and comprehensive programme
that brings together the world's best in the
field of musculoskeletal health and disease,
and takes advantage of the synergies and
combined expertise of our two organisa-
tions.

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

The core scientific programme consists
of 10 plenary lectures by renowned speak-
ers and 39 oral communications selected
from the very best of hundreds of submit-
ted abstracts, and 21 oral presentations of
selected posters. In addition, participants
can choose among 13 different Meet-The-
Expert sessions and 8 special sessions and
symposia on issues of clinical importance.

We also encourage you to attend many of
the scheduled poster sessions. 7 industry
sponsored satellite symposia and to visit the
large commercial exhibition presented by
the leading companies in the bone field.

The city of Krakow offers a modern and most
convenient and pleasant setting for inter-
national congresses. We hope that you will
also take the opportunity to explore its many
attractions, or simply savour ‘dobre zycie’ in
this truly wonderful city!

Thank you for your participation. We will
do our best to ensure that this meeting is a
memorable, enriching experience for all.

John A. Kanis

Jean-Yves Reginster
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CONGRESS ORGANIZATION -
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CONGRESS ORGANIZATION -
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CONGRESS INFORMATION -

OPENING CEREMONY VENUE (APRIL 19)

Slowacki Theatre
plac Swietego Ducha, 1
Krakow 31-023

CONGRESS VENUE (APRIL 20-22)

ICE Krakéw Congress Centre
Marii Konopnickiej 17,
Krakéw 30-302

Tel: +48 12 354 23 00
www.icekrakow.com

OPERATING DATES AND HOURS
Congress Opening Hours

Thursday April 19,2018 17.30-20.25
Friday April 20,2018 07.30-18.30
Saturday April 21,2018 07.30-19.30
Sunday April 22,2018 07.30-12.30

Registration Desks Opening Hours
ICE Krakéw Congress Centre

Friday April 20,2018 07.30-19.00
Saturday April 21,2018 07.30-19.00
Sunday April 22,2018 07.30-12.30

Congress Exhibition Hours
ICE Krakéw Congress Centre

Friday April 20,2018 07.30-18.30
Saturday April 21,2018 07.30-19.30
Sunday April 22,2018 07.30-13.00

POSTER VIEWING

Poster Viewing Session | (P101-P500)
Friday April 20, 2018 14.00-15.00

Poster Viewing Session Il (P501-P900)
Saturday April 21,2018 14.00-15.00

Poster Viewing Session Ill (P901 and above)

Sunday April 22,2018 09.00-10.00

Oral Presentation of Selected Posters
Friday April 20,2018 14.00-15.17
Saturday April 21,2018 14.00-15.10

ACCREDITATIONS

European

The WCO-IOF-ESCEO 2018 Krakow Congress
has been granted 16 European CME credits
(ECMEC) by the European Accreditation Council
for Continuing Medical Education (EACCME).

American
EACCME credits can be converted to AMA
credits for American delegates.

Belgian

The WCO-IOF-ESCEO Krakow 2018 Congress
was granted:

2 Belgian CME credits (INAMI/RIZIV) under the
numbers 17025723 (CP 1), 17025726 (CP 1), in
category 6 “Ethics & Economy” and 12 Belgian
CME credits under the number 18001161 in
category 4 “International meeting”.

BADGES

For registered participants, personalized badges
will be requested for entry to all scientific
programmes and to access the exhibition and
posters areas. Blank badges are prohibited.

Lost badges: 65 euros fee/badge

CERTIFICATE OF ATTENDANCE

A certificate of attendance may be printed at the
self-printing stations available in the Registration
Area on Saturday April 21, 2018 (afternoon). This
system will issue your certificate with date from
the barcode printed on your badge.

Please ensure that you have your badge with you.

CLOAKROOM

A cloakroom service for clothing and reasonably
sized items is available during the opening
hours of the Congress. It is located next to the
registration desk. Items of value should not be
leftin the cloakroom. Please make sure to collect
all belongings at the end of each day.

HOTEL INFORMATION DESK

The Hotel Desk is located in the Registration
Area during Registration opening hours.
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CONGRESS INFORMATION -

INTERNET ACCESS

Courtesy of ESCEO

A free Wireless internet connexion is available in
the Congress Center. A Multimedia Center with
computers will be also available to all delegates
in the exhibition area during the Congress
Exhibition Hours.

LUNCHES, COFFEE AND REFRESHMENTS

In order to comply with international compliance
rules, no official lunches or coffee breaks will
be provided. Coffee, beverages and snacks can
be purchased from the cafeteria located in the
exhibition area and opened during Congress

hours.

MEDIA

The WCO-IOF-ESCEO 2018 Congress will not
provide any Media Center, however Media
representatives are free to use the Multimedia

Center available during Congress hours.

CiTYy MAPS
Courtesy of the City of Krakow

NOTE PADS AND PENS
Courtesy of Medimaps

TOURIST INFORMATION
www.krakow.pl

GENERAL EMERGENCY NUMBER
European Telephone Number: 112

WELCOME COCKTAIL

Courtesy the City of Krakow and Mylan

All WCO-IOF-ESCEO 2018 participants are
invited to the Welcome Cocktail on Thursday
April 19,2018

Venue

Slowacki Theatre

plac Swietego Ducha 1
31-023 Krakoéw

FUTURE MEETINGS

2019 — WORLD CONGRESS ON OSTEOPOROSIS,
OSTEOARTHRITIS AND MUSCULOSKELETAL
DISEASES

WCO-IOF-ESCEO 2019

Paris — France

April 4-7,2019

LANGUAGE

English will be the official language of the
Congress. No translation is provided.
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VENUE MAP - LEVEL 0 &1 -

LEVEL 0
1. ESCEO
2. WCO
3. SARQOL
4. EUGMS
5
6
7

Auditorium B

BIOMEDICA

ICFSR

ACTIVE LIFE SCIENTIFIC
9. ICCBH
10a. BINDEX
10b. SEQUOIA
11. ELILILLY
12. HOLOGIC
13. THERAMEX
14. UCB
15. AMGEN
16. AGNOVOS

Podium”

Cloakroom

Bags
Delivery

t 1t

Registrations

LEVEL 1

17. KYOWA KIRIN
18. KYOWA KIRIN
19. WISEPRESS

20. GE HEALTHCARE
21. ABIOGEN - EFFRX
22. OSTEOSYS

23. MEDIMAPS

24. PIERRE FABRE
25. MEDI

26. MYLAN

27.10F

29. ROCHE

30. BIOVENTUS

31. GALGO MEDICAL
32. FIDIA

33. ALEXION

34. ECHOLIGHT

Main Entrance

Auditorium A
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VENUE MAP - LEVEL 2 &3 -

Poster Area

LEVEL 2
Zone A Zone B Zone C
April 20 P101-236 P237-321 P322-500
April 21 P501-637 P638-722 P723-900
April 22 P901-1037  P1038-1122 P1123-1250
LEVEL 3
B2 MR4

MR5

T
Meeting
Rooms

MR6 MR7
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ON OSTEOPOROSIS,
SCULOSKELETAL DISEASES

O

IOF-ESCEO
RIS

April 4-7.2019

Palais des Congres
www.WCO-IOF-ESCEO.org
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Congress Organizer
Sinklar Congress Management B.V.
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FINAL PROGRAMME - THURSDAY APRIL 19

17.30-19.25
WCO-IOF-ESCEO - OPENING CEREMONY
Chairpersons: Jean-Yves Reginster, John A. Kanis
17.30
Best clinical papers published in 2017
René Rizzoli
18.30
Opening of the meeting

»> Welcome Cyrus Cooper (IOF President, ESCEO Vice-President)

» Invitation to the stage of Professor Edward Czerwinski, Professor Jacek Majchrowski (Mayor of the City of Krakow)
and Professor Tomasz Grodzicki (Rector of the Jagiellonian University Medical College)
Cyrus Cooper (IOF President, ESCEO Vice-President)

18.45

WHO Clinical Consortium on Healthy Aging : Objectives and achievements
Islene Araujo de Carvalho (World Health Organization — Geneva)

18.55

Regional discrepancies in calcium intake: the IOF global calcium map
Bess Dawson-Hughes

19.05

Presentation of the 2018 ESCEO Medal of Excellence

John A. Kanis

19.10
Presentation of the ESCEO-IOF Herbert Fleisch Medal

John A. Kanis
19.15

Presentation of the IOF Medal of Achievement
Cyrus Cooper

19.20
Presentation of the IOF Olof Johnell Science Award

Serge Ferrari

19.25-20.25
INDUSTRY-SPONSORED WELCOME COCKTAIL

See detailed programme on page 34
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FINAL PROGRAMME - FRIDAY APRIL 20

08.00
Opening of the commercial exhibition

08.00-09.00

NON-SPONSORED SYMPOSIA
Meeting Room 1
Breast Cancer and Bone Health— Joint
session of the Cancer And Bone Society
(CABS) and the I0F

Chairpersons: Jean-Jacques Body, Peyman Hadji

» Adjuvant antiresoptive treatment in women with
breast cancer - Cancer Treatment Induced Bone
Loss (CTIBL) and much more Peyman Hadiji

» Treatment of metastatic bone disease in women
with breast cancer - New insights of an old story
Jean-Jacques Body

Meeting Room 2
Sarcopenia: Problem-solving a new

lifestyle disease
Chairperson: Kerrie Sanders

» Reducing the burden of sarcopenia. A healthy
lifestyle throughout the lifetime pavid Scott

» [s the risk of sarcopenia socially patterned?
Sharon Brennan-Olsen

» Sarcopenia: is the right food the key to prevention?
Sandra luliano-Burns

» International dialogue and problem-solving

Meeting Room 3

Bone fragility in diabetes
Chairperson: Serge Ferrari

» Pathophysiology of bone fragility in diabetes

Serge Ferrari
» Fracture risk assessment in diabetes Emmanuel Biver
» Osteoporosis drug effects in diabetics Nicola Napoli

Meeting Room 4
Treating Osteosarcopenia by Targeting
Muscle and Bone: Actuality and
Perspectives
Chairperson: Gustavo Duque
» Combined effects of vitamin D on muscle and
bone: a review of evidence among senior adults
age 65+ Heike A. Bischoff-Ferrari

» Novel Exercise and Nutritional Approaches to
Optimize Bone, Muscle and Mobility into Old Age
Robin Daly

» Pharmacological Treatment of Osteosarcopenia.
How to target bone and muscle at the same time?
Gustavo Duque

Meeting Room 5
Global Map of Dietary Calcium Intake
reveals large geographic regions of low

intake — a call to action
Chairperson: Bess Dawson-Hughes

» Introduction Bess Dawson-Hughes

» Calcium intake and its implications in India
Ambrish Mithal

» Calcium intake and its implications in China and
the Pacific Rim Wei-bo Xia

» Discussion

08.00-09.00
ESCEO-WHO SYMPOSIA

Meeting Room 6
Principles for the engagement of patients in
the preparation of clinical and regulatory
guidelines : outcomes of an experts consensus
meeting organized by the World Health
Organization and the European Society for
Clinical and Economic Aspects of
Osteoporosis, Osteoarthritis and
Musculoskeletal Diseases.

Chairpersons: Famida Jiwa, Peter Tugwell
» 08.00 » Welcome and scope of the problem

Peter Tugwell
»> 08.05 » A journey in patient partnership John Kirwan

» 08.15 » Principles for patients engagement in the
preparation of clinical guidelines Maarten de Wit

» 08.30 » Principles for patients engagement in the
preparation of regulatory guideline Nathalie Bere

» 08.45 » Discussion - Leaders
Philip Conaghan, Daniel Pinto

» 09.00 » Conclusion Famida Jiwa
Panel: Isabelle Aujoulat, Nathalie Bere, Maria Luisa Brandi,
Olivier Bruyére, Philip Conaghan, Cyrus Cooper, Maarten de Wit,
Philippe Halbout, Mickaél Hiligsmann, Famida Jiwa, John A. Kanis,
John Kirwan, Andrea Laslop, Daniel Pinto, Jean-Yves Reginster,
René Rizzoli, Marieke Scholte, Peter Tugwell, Lia Van der Ham,
Mila Vlaskovska
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FINAL PROGRAMME - FRIDAY APRIL 20

08.00-09.00
Meeting Room 7

Assessment of Physical Performance in daily

clinical practice: Outcomes of an Experts’

consensus meeting organized by the European

Society for Clinical and Economic Aspects of

Osteoporosis, Osteoarthritis and

Musculoskeletal Diseases (ESCEO) under the

auspices of the World Health Organization
Chairpersons: Islene Araujo de Carvalho, Roger Fielding

» 08.00 » Welcome cyrus Cooper

» 08.05 » Scope of the problem René Rizzoli

» 08.70 » Principles for the standardization of the
assessment of physical performance
Alfonso Cruz Jentoft

» 08.25 » Principles for the standardization of the
assessment of muscle strength and power
Laura Schaap

» 08.40 » Discussion - Leader: van Bautmans

» 08.55 » Conclusion stefania Maggi
Panel: Islene Araujo de Carvalho, Jurgen Bauer, Ivan Bautmans,
Roberto Bernabei, Olivier Bruyeére, Cyrus Cooper,
Alfonso Cruz Jentoft, Bess Dawson-Hughes, Roger Fielding,
Jean-Marc Kaufman, Stefania Maggi, Jean Petermans,
Jean-Yves Reginster, René Rizzoli, Yves Rolland, Laura Schaap,
Daniel Uebelhart

09.00-12.10
Auditorium A

SCIENTIFIC SESSION I

Chairpersons: John A. Kanis, Jean-Yves Reginster

09.00

Auditorium A
Plenary Lecture 1

» Frax : 10 years later cyrus Cooper

09.30

Auditorium A
Oral communications selected from abstracts

09.30
Auditorium A

OC1

ABALOPARATIDE FOR RISK REDUCTION OF
NONVERTEBRAL AND VERTEBRAL FRACTURES IN
POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS: AN UPDATED NETWORK META-
ANALYSIS

Presenting author: J.-Y. Reginster
Authors: F. Bianic, R. Campbell, M. Martin, S. A. Williams,
L. A. Fitzpatrick

09.40
Auditorium A

0C2

PERSISTENT FRACTURE RISK REDUCTION WITH
ABALOPARATIDE-SC FOLLOWED BY 24 MONTHS
OF ALENDRONATE

Presenting author: S. Papapoulos
Authors: H. G. Bone, L. A. Fitzpatrick, B. Mitlak, M.-Y. Hu, G. Hattersley,
K. G. Saag, R. Rizzoli

09.50

Auditorium A

0C3

COST-EFFECTIVENESS OF ABALOPARATIDE FOR
THE TREATMENT OF POSTMENOPAUSAL WOMEN
WITH OSTEOPOROSIS

Presenting author: M. Hiligsmann
Authors: S. A. Williams, L. A. Fitzpatrick, J.-Y. Reginster

10.00

Auditorium A

0C4

RESULTS FROM A 52-WEEK, PHASE 2A STUDY OF
AN INTRA-ARTICULAR, WNT PATHWAY INHIBITOR,
SM04690, FOR KNEE OSTEOARTHRITIS

Presenting author: J. Tambiah
Authors: N. Lane, Y. Yazici, T. McAlindon, A. Gibofsky, D. Clauw,
C. Swearingen, A. Difrancesco, M. Hochberg

10.10
Auditorium A

0C5

JOINT SPACE WIDTH CRITERIA CAN REDUCE KNEE
OA TRIAL HETEROGENEITY: PHASE 2 POST-HOC
DATA FROM WNT PATHWAY INHIBITOR, SM04690

Presenting author: P. Conaghan
Authors: J. Tambiah, C. Swearingen, S. Kennedy, M. Bowes, A. Brett,
C. Latterman

10.20

Auditorium A

Presentation of the ESCEO-AgNovos

Healthcare Young Investigator Awards

Jean-Yves Reginster

10.30

Auditorium A

Plenary Lecture 2

» Bone microstructure and fracture risk: implications
for the clinician? serge Ferrari

11.00

Auditorium A
Oral Communications selected from abstracts
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11.00

Auditorium A

0C6

SYSTEMATIC SCREENING USING FRAX LEADS TO
INCREASED USE OF, AND ADHERENCE TO, ANTI-
OSTEOPOROSIS MEDICATIONS: THE UK SCOOP
TRIAL

Presenting author: C. Parsons

Authors: N. C. Harvey, L. Shepstone, J. A. Kanis, E. Lenaghan,

S. Clarke, R. Fordham, N. Gittoes, |. Harvey, R. Holland, A. Heawood,
N. Redmond, A. Howe, T. Marshall, T. J. Peters, D. Torgerson,

T. W. O'Neill, E. V. McCloskey, C. Cooper

11.10

Auditorium A

0C7

LOCAL OSTEO-ENHANCEMENT PROCEDURE
UTILIZING A NOVEL TRIPHASIC CALCIUM BASED
IMPLANT INCREASES LONG TERM FEA-ESTIMATED
PROXIMAL FEMUR STRENGTH IN OSTEOPOROTIC
WOMEN

Presenting author: M. Bouxsein
Authors: T. Keaveny, D. Lee, J. Stroncek, R. Hill, J. Howe, B. Huber

11.20

Auditorium A

0C8

A META-ANALYSIS OF 4 CLINICAL TRIALS OF
DENOSUMAB (DMAB) COMPARED WITH
BISPHOSPHONATES (BPS) IN POSTMENOPAUSAL
WOMEN PREVIOUSLY TREATED WITH ORAL
BISPHOSPHONATES (OBPS)

Presenting author: J. Malouf
Authors: P. D. Miller, N. Pannacciulli, A. Singer, E. Czerwinski,
H. G. Bone, C. Wang, R. B. Wagman, J. P. Brown

11.30
Auditorium A

0C9

TEN-YEAR CONTINUED NONVERTEBRAL FRACTURE
(NVFX) REDUCTION IN POSTMENOPAUSAL
OSTEOPOROSIS WITH DENOSUMAB (DMAB)
TREATMENT

Presenting author: S. Ferrari
Authors: P.W. Butler, D. L. Kendler, P. D. Miller, C. Roux, A. T. Wang,
R. B. Wagman, E. M. Lewiecki

11.40
Auditorium A

0C10
DENOSUMAB IMPROVES GLYCEMIC CONTROL OF
TYPE 2 DIABETIC PATIENTS WITH OSTEOPOROSIS

Presenting author: C.K. Chew
Authors: S. Khosla, R. Rizza, J. Geske, B. Clarke

11.50

Auditorium A

OC11

EVALUATION OF INVASIVE ORAL PROCEDURES AND
EVENTS (OPES) IN WOMEN WITH
POSTMENOPAUSAL OSTEOPOROSIS (PMO)
TREATED FOR UP TO 10 YEARS WITH DENOSUMAB
(DMAB): RESULTS FROM THE PHASE 3 FREEDOM
OPEN-LABEL EXTENSION (EXT)

Presenting author: P.W. Butler
Authors: N. B. Watts, J.T. Grbic, N. Binkley, X. Yin, A. Tierney,
R. B. Wagman, M. R. McClung

12.00
Auditorium A

0C12

EFFECTS OF ROMOSOZUMAB IN
POSTMENOPAUSAL WOMEN WITH OSTEOPOROSIS
AFTER 2 AND 72 MONTHS ASSESSED BY MICRO
COMPUTED TOMOGRAPHY AND
HISTOMORPHOMETRY ON ILIAC CREST BONE
BIOPSIES

Presenting author: P. Chavassieux
Authors: R. D. Chapurlat, J.-P. Roux, N. Portero-Muzy, P. Garcia,
J. P. Brown, S. Horlait, C. Libanati, R. Boyce, A. Wang, A. Grauer

12.15-13.45

Auditorium A

INDUSTRY-SPONSORED LUNCH SYMPOSIUM
See detailed programme on page 34

12.15-13.45

Auditorium B

INDUSTRY-SPONSORED LUNCH SYMPOSIUM
See detailed programme on page 34

14.00 - 15.00
MEET-THE-EXPERT SESSIONS

Meeting Room 1
» Bone fragility in young people: when and how to

investigate ?
Serge Ferrari

Meeting Room 2

» Hypophosphatasia, diagnosis and management
Maria Luisa Brandi

Meeting Room 4
» Local bone treatment in osteoporosis
Andreas Kurth

Meeting Room 3

» Muscle function assessment in daily practice
Olivier Bruyere, Charlotte Beaudart

14.00-15.00

Poster Area

Poster Viewing Session |
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14.00-15.17
Podium

Oral presentation of selected posters
Chairperson: Fanny Buckinx

14.00

Podium

P656

SERUM CTX PREDICTS HIP FRACTURE RISK
INDEPENDENTLY OF FRAX (WITHOUT BMD) BUT
NOT OF BMD — A POST HOC ANALYSIS FROM THE

SHEFFIELD HIP FRACTURE STUDY

Presenting author: E. V. McCloskey
Authors: H. Johansson, A. Oden, N. C. Harvey, R. Eastell, F. Gossiel,
J. A. Kanis

14.07

Podium

P153

DIETARY PROTEIN INTAKE ABOVE THE CURRENT
RDA AND BONE HEALTH: A SYSTEMATIC REVIEW
AND META-ANALYSIS

Presenting author: T. C. Wallace
Author: C. L. Frankenfeld

14.14

Podium

P188

INCREASED MORTALITY RISK IN MEN WITH HIGH
DIETARY CALCIUM INTAKE BUT NOT IN WOMEN

Presenting author: A. J. Rodriguez
Authors: D. Scott, B. Khan, A. Hodge, D. R. English, G. G. Giles,
B. Abrahamsen, P. R. Ebeling

14.21

Podium

P701

ASSOCIATIONS BETWEEN RADIUS LOW-
FREQUENCY AXIAL ULTRASOUND VELOCITY AND
BONE FRAGILITY IN ELDERLY MEN AND WOMEN

Presenting author: E. Biver
Authors: J. Pepe, A. De Sire, T. Chevalley, S. Ferrari

14.28

Podium

P510

VITAMIN D STATUS IN ADOLESCENCE IS AN
INDEPENDENT PREDICTOR OF BONE MINERAL
DENSITY AND MICROARCHITECTURE IN EARLY
ADULTHOOD: A 17-YR PROSPECTIVE COHORT
STUDY

Presenting author: Y. Yang
Authors: F. T. Wu, T. Winzenberg, G. Jones

14.35

Podium

P308

BUROSUMAB, AN ANTI-FGF23 MONOCLONAL
ANTIBODY, FOR X-LINKED HYPOPHOSPHATEMIA
(XLH): ANALYSIS BY AGE FROM TWO PHASE 2
PEDIATRIC TRIALS

Presenting author: R. Padidela

Authors: T. O. Carpenter, E. Imel, A. A. Portale, A. Linglart, W. Hogler,
A. Boot, W. van't Hoff, G. S. Gottesman, M. Mao, A. Skrinar,

J. San Martin, M. P. Whyte

14.42

Podium

P1065

INTERVENTION THRESHOLD BASED ON FRAX AND
BMD

Presenting author: H. Johansson
Authors: F. Azizieh, N. Al Ali, A. Thamer, N. C. Harvey, E. V. McCloskey,
J. Kanis

14.49

Podium

P195

IMPACT OF BISPHOSPHONATES IN AGE-RELATED
MACULAR DEGENERATION: RETROSPECTIVE
COHORT AND NESTED CASE-CONTROL STUDY

Presenting author: C. Garriga
Authors: M. Pazianas, S. Hawley, A. Delmestri, D. Prieto-Alhambra,
C. Cooper, A. Judge

15.10

Podium

P443

FRAME STUDY: THE FOUNDATION EFFECT OF
REBUILDING BONE WITH ONE YEAR OF
ROMOSOZUMAB LEADS TO CONTINUED LOWER
FRACTURE RISK AFTER TRANSITION TO
DENOSUMAB

Presenting author: S. Ferrari
Authors: F. Cosman, D. B. Crittenden, A. Khan, N. E. Lane, K. Lippuner,
T. Matsumoto, C. E. Milmont, C. Libanati, A. Grauer

15.03

Podium

P524

ANTI-OSTEOPOROSIS MEDICATION
PRESCRIPTIONS AND INCIDENCE OF SECONDARY
FRACTURE AMONGST HIP FRACTURE PATIENTS IN
ENGLAND AND WALES: AN AGE STRATIFIED
INTERRUPTED TIME SERIES ANALYSIS

Presenting author: S. Hawley
Authors: D. Prieto-Alhambra, A. Delmestri, N. K. Arden, C. Cooper,
A. Judge, M. K. Javaid
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14.56

Podium

P473

POCOSTEO: POC IN-OFFICE DEVICE FOR
IDENTIFYING INDIVIDUALS AT HIGH RISK OF
OSTEOPOROSIS AND OSTEOPOROTIC FRACTURE

Presenting author: P. Khashayar

Authors: F. Leys, P. Lopes, A. Ostovar, G. Schols, R. Gransee, D. Latta,
P. Biggs, I. J. Riley, C. K. O'Sullivan, I. Katakis, M. Ortiz, J. L. L. Acero,

R. Hoogenboom, F. Devlieghere, P. Ragaert, B. Barredo, M. Adriaens,

B. Obermayer-Pietsch, H. P. Dimai, B. Larijani, J. Vanfleteren

14.00-15.00

Meeting Room 6
IOF-ESCEO SYMPOSIUM
Meeting Room 6
Nutrition and physical activity in the prevention
and treatment of sarcopenia: Outcomes of the
IOF-ESCEO sarcopenia Working Groups
Chairpersons: Charlotte Beaudart, Elaine M. Dennison
» 74.00 » Welcome and scope of the problem
Nicholas Harvey

» 714.05 » Methodology of the systematic review

Elaine M. Dennison

»> 714.75 » Outcomes of the systematic review
Charlotte Beaudart

» 714.25 » Dairy products in the prevention and
treatment of sarcopenia.: Outcomes of the ESCEO
Working Groups Jean-Yves Reginster

» 74.40 » Discussion - L eader: Roland D. Chapurlat

» 14.55 » Conclusion Charlotte Beaudart

This Symposium was made possible through an Unrestricted
Educational Grant from the “European Milk Forum” (EMF) and the
“Centre de recherche et d'information nutritionnelles” (CERIN)

15.00-16.45

Meeting Room 6

COMMITTEE OF NATIONAL SOCIETIES
SPECIAL PLENARY SESSION

Clinical, social, ethical and economic burden of
osteoporosis and fragility fractures

Chairperson: Jean-Yves Reginster

15.03

Meeting Room 6

0OCs1

ONE YEAR OUTCOMES OF FRACTURE LIAISON
SERVICE AT THE NATIONAL TAIWAN UNIVERSITY

HEALTHCARE SYSTEM
Presenting author: D.-C. Chan
Authors: R-S. Yang, C.-H. Hong, K.-S. Tsai

15.11
Meeting Room 6

0Cs2

RELATIONSHIPS OF PLASMA TOTAL
HOMOCYSTEINE, FOLATE AND VITAMIN B12
LEVELS TO VERTEBRAL FRACTURE AND BONE
MINERAL DENSITY IN MOROCCAN HEALTHY
POSTMENOPAUSAL WOMEN

Presenting author: A. El Maataoui
Authors: S. Nadifi, A. El Maghraoui, Z. Ouzzif

15.19
Meeting Room 6

OCs3

SARCOPENIA AND QUALITY OF LIFE
QUESTIONNAIRE (SARQOL®): GREEK CROSS
CULTURAL ADAPTATION

Presenting author: C. Matzaroglou
Authors: M. Tsekoura, E. Billis, J. Gliatis, E. Tsepis, G.K. Sakkas,
C. Beaudart, O. Bruyére, E. Panagiotopoulos

15.27

Meeting Room 6

OCs4

FRAILTY AND RISK OF FRAGILITY FRACTURES IN
PARTICIPANTS WITH TYPE 2 DIABETES MELLITUS

Presenting author: G. Li
Authors: J. Prior, A. Papaioannou, L. Thabane, M. Levine, J. Adachi

5185

Meeting Room 6

0OCs5

DIETARY CALCIUM INTAKE IN CAUCASIAN AND
EAST ASIAN ADOLESCENTS: ASTUDY OF
EXPATRIATE MALE HIGH SCHOOLERS AGED 16-18
YEARS RESIDING IN SINGAPORE

Presenting author: M. Chandran
Author: A.D. Chandran

15.43

Meeting Room 6

OCsb6

THE ORGANIZATION OF SECONDARY FRACTURE
PREVENTION SERVICES IN RUSSIAN FEDERATION

Presenting author: O. Lesnyak
Authors: K. Belova, O. Ershova

15.51

Meeting Room 6

0OCs7

ASSOCIATION BETWEEN OSTEOPOROSIS AND
COGNITIVE IMPAIRMENT IN A COMMUNITY
DWELLING OLDER POPULATION

Presenting author: F. Sharifi
Authors: G. Shafiee, R. Heshmat, I. Nabipour, B. Larijani, A. Ostovar
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15.59

Meeting Room 6

OCs8

VERTEBRAL FRACTURES CASCADE: POTENTIAL
ETIOLOGIES AND RISK

Presenting author: H. Che

Authors: V. Breuil, B. Cortet, J. Paccou, L. Chapuis, F. Debiais,
R.M. Javier, N. Mehsen Cetre, T. Thomas, C. Roux, K. Briot,

S. Loiseau Peres

16.07
Meeting Room 6

0Cs9

PREVALENCE OF OSTEOPOROSIS IN THE TURKISH
WOMEN, RISK FACTORS AND THEIR AWARENESS
ABOUT OSTEOPOROSIS ACCORDING TO THE
CAMPAIGN OF “HEALTHY BONES & STRONG
WOMEN"

Presenting author: Y. Kirazli
Authors: F.C. Atamaz Calis, S. Tuzun, O. El, O. Peker, B. Durmaz,
S. Oncel

16.15

Meeting Room 6

OCs10

OSTEOPROTECTIVE BEHAVIOR AMONG IRAQ!
GENERAL POPULATION: AN URGENT NEED FOR

BONE HEALTH RESCUE CAMPAIGN
Presenting author: M.N. Sahib
Author: S.A. Abdulameer

16.23

Meeting Room 6

OCs11

CROSS CULTURAL ADAPTATION OF THE SARQOL
QUESTIONNAIRE INTO HUNGARIAN LANGUAGE

Presenting author: A. |. Gasparik
Author: L. Hodinka

16.35

Meeting Room 6
Presentation of the IOF Committee of National

Societies Medal
Jean-Yves Reginster

15.00-17.00
Auditorium A

SCIENTIFIC SESSION II

Chairpersons: Cyrus Cooper, Olivier Bruyéere

15.00
Auditorium A

Plenary Lecture 3

» New perspectives in osteoarthritis management
Philip Conaghan

15.30
Auditorium A

Presentation of the IOF President's Award
Cyrus Cooper

18,38

Auditorium A

Presentation of the ESCEO-IBSA Young

Investigator Award
Cyrus Cooper

15.35
Auditorium A

Presentation of the ESCEO-IBSA Best Oral

Presentation Award
Olivier Bruyeére

15.40

Auditorium A
Oral communications selected from abstracts

15.40
Auditorium A

0C13

A PHASE 3 RANDOMIZED, DOUBLE-BLIND,
PLACEBO-CONTROLLED STUDY INVESTIGATING
THE EFFICACY AND SAFETY OF BUROSUMAB, AN
ANTI-FGF23 ANTIBODY, IN ADULT X-LINKED
HYPOPHOSPHATEMIA (XLH)

Presenting author: P. Kamenicky

Authors: R. Lachmann, T. O. Carpenter, M. Cohen-Solal, R. Eastell,
M. L. Brandi, R.K. Crowley, S.H. Ralston, K. Javaid, R. Keen, K. Briot,
H.I. Cheong, Y. Imanishi, N. Ito, H. Tanaka, L. Zhang,

C. Theodore-Oklota, M. Mealiffe, J. San Martin, K.L. Insogna

15.50
Auditorium A

0C14

EFFECTS OF RESISTANCE AND IMPACT EXERCISE
TRAINING ON TRABECULAR BONE
MICROARCHITECTURE AND KNEE CARTILAGE
HEALTH IN OLDER ADULTS: AN 18-MONTH

RANDOMIZED CONTROLLED TRIAL

Presenting author: R.M. Daly

Authors: J. Gianoudis, M.E. Kersh, Y. Wang, C.A. Bailey, P. R. Ebeling,
C.A. Nowson, K. Sanders, F. Cicuttini, K.D. Hill

16.00
Auditorium A

0C15

EFFECT OF TNF INHIBITORS ON BONE
MICROARCHITECTURE IN PATIENTS WITH
ANKYLOSING SPONDYLITIS: A LONGITUDINAL
STUDY BASED ON HIGH-RESOLUTION PERIPHERAL
QUANTITATIVE BASED (HRPQCT)

Presenting author: N. Nigil Harron
Authors: R. Inman, E. Szabo, A. M. Cheung

16.10
Auditorium A

0C16

EFFECT OF LACTOBACILLUS REUTERI ON BONE
LOSS IN OLDER WOMEN WITH LOW BONE MINERAL
DENSITY — A RANDOMIZED CLINICAL TRIAL

Presenting author: M. Lorentzon
Authors: G. Nilsson, D. Sundh, F. Backhed
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16.20
Auditorium A

0C17

MORE FREQUENT AND MORE SUSTAIN
OSTEOPOROSIS TREATMENT AFTER FRAGILITY
VERTEBRAL FRACTURES WHEN INTRODUCED
EARLY IN INPATIENTS THAN DELAYED IN
OUTPATIENTS

Presenting author: T. Chevalley
Authors: H. Spechbach, I. Fabreguet, E. Saule, M. Hars, J. Stirnemann,
S. Ferrari, R. Rizzoli

16.30

Auditorium A

Plenary Lecture 4

» Management of iatrogenic osteoporosis
Peyman Hadji

17.00-18.30

Auditorium B
INDUSTRY-SPONSORED SYMPOSIUM
See detailed programme on page 34

17.00-18.30
Auditorium A

INDUSTRY-SPONSORED SYMPOSIUM

See detailed programme on page 34
18.40-19.40
Cocktail offered by ESCEO and IOF to all
recipients of prizes, awards, fellowships and
scholarships - by invitation only
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08.00-09.00
NON-SPONSORED SYMPOSIA

Meeting Room 1
Complex Regional Pain Syndrome: Facts

on Causes, Diagnosis and Therapy
Chairperson: Maria Luisa Brandi

» Introduction Maria Luisa Brandi

» Definition of the Complex Regional Pain Syndrome
Giovanni lolascon

» Therapies for the Complex Regional Pain
Syndrome Giovanni Orsolini

» Conclusion

Meeting Room 2
Achieving gender equity in
musculoskeletal science - why it matters

and how can we do it ?
Chairperson: Christel Lamberg-Allardt

» The effects of equity and diversity on research
impact: narrative review of the literature
Christel Lamberg-Allardt

» Advance Australia Fair: progress in gender equity in
science in Australia Tania Winzenberg

» Practical initiatives to support gender equity in
science Sharon Brennan-Olsen

Meeting Room 3
Demonstrating fracture liaison service
effectiveness - Use of fracture incidence
and prescribing data to demonstrate
clinical and cost effectiveness in a small
population
Chairperson: Kassim Javaid
» Preventing disability and ageing well: an innovative
service support model for fracture prevention in the
UK Debbie Stone

» Making the case for fracture liaison services in
prevention of disability — analysis of national
prescribing data in England Tim Jones

Meeting Room 4
Mediterranean diet and muscoloskeletal

Meeting Room 5

DO-HEALTH: First results of a large

European Trial
Chairperson: John A. Kanis

» Introduction John A. Kanis

» Review results of recent trials involving
supplemental vitamin D and musculoskeletal
outcomes Bess Dawson-Hughes

» First presentation of trial findings of DO-HEALTH
regarding musculoskeletal outcomes.
Heike A. Bischoff-Ferrari

Meeting Room 7

ASBMR-IOF-ESCEO Symposium: Closing
the Treatment Gap
Chairperson: Cyrus Cooper
» An update on fracture liaison implementation and
quality measures in the US Robert Adler

» A strategic roadmap and action plan to prevent
secondary fractures bdouglas Kiel

» A global overview of secondary fracture prevention
strategies and service initiatives worldwide
Nicholas Harvey

» An update on risk assessment and fracture
prevention in European nations Eugene McCloskey

08.00-09.00

Meeting Room 6

Joint ESPRM - ESCEO - IOF Symposium

Meeting Room 6
Role of Physical Medicine and Rehabilitation in
the Management of Osteoporosis and

Musculoskeletal Disorders
Chairpersons: Fitnat Dincer, Jolanta Kujawa

» The role of rehabilitation in prevention and
treatment of osteoporotic fractures Jolanta Kujawa

» The effect of exercise on pain and functional
activity in knee osteoarthritis Fitnat Dincer

» The role of rehabilitation in prevention and
treatment of Spinal Disorders Piotr Tederko

diseases
Chairpersons: Gaetano Crepaldi, René Rizzoli

09.00-12.10
Auditorium A

SCIENTIFIC SESSION lIlI

Chairpersons: René Rizzoli, Alfonso Cruz Jentoft

» Introduction
» Mediterranean diet and bone health stefania Maggi

» Mediterranean diet and muscular function
Francesco Landi

» Mediterranean diet and osteoarthritis Nicola Veronese

» Discussion
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09.00
Auditorium A

Plenary Lecture 5

» Inflammation and musculoskeletal aging
Eugene McCloskey

09.30
Auditorium A

Oral communications selected from abstracts

09.30
Auditorium A

0C18

PHYSICAL ACTIVITY PHENOTYPES ARE
ASSOCIATED WITH CARTILAGE VOLUME LOSS AND
KNEE REPLACEMENT, BUT NOT WITH INCIDENT
BONE-MARROW LESIONS OVER 10.7 YEARS

Presenting author: I. P. Munugoda
Authors: F. Pan, K. Wills, F. Cicuttini, S.E. Graves, M. Lorimer, G. Jones,
M.L. Callisaya, D. Aitken

09.40

Auditorium A

0C19

ASSOCIATION BETWEEN DIETARY NUTRIENT
INTAKE AND SARCOPENIA: THE SARCOPHAGE
COHORT STUDY

Presenting author: C. Beaudart
Authors: M. Locquet, M. Touvier, J.-Y. Reginster, O. Bruyére

09.50

Auditorium A

0C20

THE FRAILTOOLS STUDY - A COMPREHENSIVE
VALIDATION OF TOOLS TO SCREEN AND DIAGNOSE
FRAILTY IN DIFFERENT CLINICAL AND SOCIAL
SETTINGS

Presenting author: T. Grodzicki

Authors: A. Parnicka, A. Kaftoch, B. Wizner, B. Gryglewska, M. Checa,
J. Carnicero, S. Bellary, B. Vellas, M. Cesari, R. Bernabei, F. Landi,

L.R. Mafias

10.00
Auditorium A

0C21

TRANSLATING THE LIFESTYLE INTERVENTIONS
AND INDEPENDENCE FOR ELDERS CLINICAL TRIAL
TO MOBILITY-LIMITED OLDER ADULTS IN THE
COMMUNITY: THE ENGAGE PILOT STUDY

Presenting author: K. Reid
Authors: J. Laussen, K. Bhatia, D. Englund, D. Kirn, L.L. Price,
T. Manini, C. Liu, C. Kowaleski, R. Fielding

10.10
Auditorium A

0C22

DYNAMIC APPROACH OF THE FRAILTY STATUS IN
NURSING HOMES: 2-YEAR PROSPECTIVE FOLLOW-
UP OF THE SENIOR COHORT

Presenting author: F. Buckinx
Authors: A. Charles, X. Rygaert, J.-Y. Reginster, J. Petermans,
0. Bruyere

10.20
Auditorium A

Presentation of the ESCEO-IOF-ERAB
Scholarship

René Rizzoli

10.30
Auditorium A

Plenary Lecture 6

» New perspectives in frailty and sarcopenia
management Francesco Landi

11.00
Auditorium A

Oral communications selected from abstracts

11.00
Auditorium A

0C23

RELATIONSHIPS BETWEEN MUSCLE SIZE,
STRENGTH AND FUNCTION AND THE RISK OF
FALLS AND FRACTURES: FINDINGS FROM THE

HERTFORDSHIRE COHORT STUDY
Presenting author: N. R. Fuggle
Authors: K. A. Jameson, M. H. Edwards, E. M. Dennison, C. Cooper

11.10
Auditorium A

0C24

THREE-YEAR ADVERSE HEALTH CONSEQUENCES
OF SARCOPENIA IN COMMUNITY-DWELLING OLDER
ADULTS: RESULTS FROM THE SARCOPHAGE
COHORT STUDY

Presenting author: M. Locquet
Authors: C. Beaudart, J.-Y. Reginster, J. Petermans, O. Bruyére

11.20
Auditorium A

0C25

THE DISCRIMINATIVE ABILITY OF SARQOL®
ACCORDING TO THE DEFINITION OF SARCOPENIA :
THE OFELY STUDY

Presenting author: E. Sornay-Rendu
Authors: C. Beaudart, O. Bruyere, R. D. Chapurlat
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11.30

Auditorium A

0C26

LONG-TERM COST-EFFECTIVENESS OF SCREENING
FOR FRACTURE RISK IN A UK PRIMARY CARE
SETTING

Presenting author: F. Borgstrom

Authors: E. Jonsson, N. C. Harvey, L. Shepstone, E. Lenaghan,

S. Clarke, N. Gittoes, I. Harvey, R. Holland, A. Heawood, N. Redmond,
A. Howe, T. Marshall, T. J. Peters, D. Torgerson, T. W. O'Neill,

E. V. McCloskey, C. Cooper, J. A. Kanis

11.40

Auditorium A

0Cc27

COST-BENEFIT ANALYSIS OF CALCIUM AND
VITAMIN D SUPPLEMENTS

Presenting author: H. A. Bischoff-Ferrari
Authors: C. Weaver, C. Shanahan

11.50

Auditorium A

0C28

PHYSICAL PERFORMANCE OR FUNCTION, BUT NOT
APPENDICULAR LEAN MASS, PREDICT INCIDENT
FRACTURES INDEPENDENTLY OF FRAX
PROBABILITY AND BMD: RESULTS FROM THE
OSTEOPOROTIC FRACTURES IN MEN (MROS)
COHORT

Presenting author: N. C. Harvey

Authors: A. 0dén, E. Orwoll, J. Lapidus, T. Kwok, M. Karlsson,

B. Rosengren, O. Ljunggren, C. Cooper, P. M. Cawthon, J. A. Kanis,
C. Ohlsson, D. Mellstrom, H. Johansson, E. V. McCloskey

12.00
Auditorium A

0C29

PLASMA CTX IN PREGNANCY IS ALTERED BY
CHOLECALCIFEROL SUPPLEMENTATION AND IS
ASSOCIATED WITH MATERNAL BONE INDICES: THE

MAVIDOS TRIAL

Presenting author: E. M. Curtis

Authors: K. Maslin, S. D'angelo, R. J. Moon, S. R. Crozier, F. Gossiel,

N. J. Bishop, S. Kennedy, A. T. Papageorghiou, R. Fraser, S. V. Gandhi,
A. Prentice, H. M. Inskip, K. M. Godfrey, I. Schoenmakers, M. K. Javaid,
R. Eastell, C. Cooper, N. C. Harvey

12.15-13.45
Auditorium A

INDUSTRY-SPONSORED LUNCH SYMPOSIUM
See detailed programme on page 34
12.15-13.45

Auditorium B
INDUSTRY-SPONSORED LUNCH SYMPOSIUM
See detailed programme on page 34

14.00-15.00
MEET-THE-EXPERT SESSIONS

Meeting Room 4

» Sound use of bone turnover markers
Etienne Cavalier

Meeting Room 1
» Interaction of nutrition and exercise on bone and

muscle
Elaine M. Dennison

Meeting Room 2

» Calcium : what is good and what is bad
Nicholas Harvey

Meeting Room 3

» HIV and bone

Emmanuel Biver

Meeting Room 5

» Bone microstructure and fracture prediction
Roland D. Chapurlat

14.00 - 15.00

Meeting Room 6

Educational Session jointly organized by
EUGMS-ESCEO and IOF

Meeting Room 6
Managing complex older patients. beyond the bone
and muscle
Chairpersons: Alfonso Cruz Jentoft, Stefania Maggi
» 714.00 » Welcome stefania Maggi

» 74.05 » Assessing older complex patients (Core
Geriatric Assessment for non-geriatricians)
Alfonso Cruz Jentoft

» 714.20 » Understanding and measuring co-
morbidity in older people Finbarr Martin

» 14.35 » Decision-making in complex older patients
Stefania Maggi

» 714.50 » Discussion - L eader Alfonso Cruz Jentoft

14.00-15.00

Poster Area

Poster Viewing Session I
14.00-15.10

Podium
Oral presentation of selected posters
Chairperson: Fanny Buckinx

14.00

Podium

P616

STATINS AND INCIDENT KNEE OSTEOARTHRITIS:
RESULTS FROM THE OSTEOCARTHRITIS INITIATIVE

Presenting author: N. Veronese
Authors: S. Maggi, C. Cooper, J.-Y. Reginster
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14.07

Podium

P378

COMBINED FRACTAL-AND ENTROPY-BASED
ANALYSIS OF BONE TEXTURE PREDICTS INCIDENT
OSTEOARTHRITIS OF THE KNEE: DATA FROM THE
MULTICENTER OSTEOARTHRITIS STUDY (MOST).

Presenting author: R. Ljuhar
Authors: Z. Bertalan, S. Nehrer, D. Ljuhar, A. Fahrleitner-Pammer,
H. P. Dimai

14.14

Podium

P379

RISK OF SEVERE LUMBAR SPINAL STENOSIS ON
MRI SCANS IS INCREASED BY HEAVY MANUAL
WORK: THE WAKAYAMA SPINE STUDY

Presenting author: Y. Ishimoto

Authors: C. Cooper, K. Walker-Bone, G. Ntani, H. Yamada,

H. Hashizume, K. Nagata, S. Muraki, S. Tanaka, N. Yoshimura,
M. Yoshida

14.21

Podium

P1112

A NEW DECISION TREE FOR DIAGNOSIS AND
MANAGEMENT OF OSTEOARTHRITIS IN PRIMARY
CARE: INTERNATIONAL CONSENSUS OF EXPERTS

Presenting author: J. Martel-Pelletier
Authors: F. Rannou, J.-P. Pelletier, 0. Mkinsi, J. Branco, L. Alekseeva,
P. Monod, F. Planta, E. Maheu, J.-Y. Reginster

14.28

Podium

P103

EFFECT OF HIGH-INTENSITY INTERVAL OR
MODERATE-INTENSITY CONTINUOUS TRAINING ON
BODY COMPOSTION AND PHYSICAL
PERFORMANCE IN OBESE-OSTEOPENIC ELDERLY
WOMEN

Presenting author: P. Noirez
Authors: M. Dulac, L.P. Carvalho, G. El Haj Boutros, V. Marcangeli,
P. Gaudreau, J. A. Morais, G. Gouspillou, M. Aubertin-Leheudre

14.35

Podium

P543

PATIENT'S ENGAGEMENT IN THE IDENTIFICATION
OF CRITICAL OUTCOMES IN SARCOPENIA

Presenting author: C. Beaudart

Authors: O. Bruyére, J.-Y. Reginster, J. Bauer, C. Cooper,

A. J. Cruz Jentoft, F. Landi, M. Locquet, S. Maggi, R. Rizzoli, Y. Rolland,
N. Vaquero, M. Hiligsmann

14.42

Podium

P640

HIGH POSTURAL SWAY PREDICTS FRACTURES IN
ELDERLY WOMEN

Presenting author: S. L. Qazi
Authors: J. Sirola, H. Kréger, R. Honkanen, M. Isanejad, O. Airaksinen,
T. Rikkonen

14.49

Podium

P876

EFFICACY OF DIFFERENT MODES OF VITAMIN D
SUPPLEMENTATION STRATEGIES IN SAUD/

ADOLESCENTS

Presenting author: N. Al-Daghri

Authors: M. Ansari, S. Sabico, Y. Al-Saleh, N. Aljohani, H. Alfawaz,
M. Alharbi, A. Al-Othman, M. Alokail, S. Wimalawansa

14.56

Podium

P646

LOW BONE MINERAL DENSITY AND RISK OF FALLS
ARE INCREASED AMONG INDIVIDUALS WITH
RHEUMATOID ARTHRITIS: FINDINGS FROM UK

BIOBANK

Presenting author: M. A. Clynes

Authors: K. A. Jameson, D. Prieto-Alhambra, N. C. Harvey, C. Cooper,
E. M. Dennison

15.03

Podium

P637

THIRTY-ONE MEN AND WOMEN WITH 145
SPONTANEOUS VERTEBRAL FRACTURES AFTER
DENOSUMAB DISCONTINUATION: A SINGLE
CENTER OBSERVATIONAL STUDY

Presenting author: E. Gonzalez Rodriguez
Authors: D. Stoll, B. Aubry-Rozier, 0. Lamy
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14.00-15.00 15.50
Meeting Room 7 Auditorium A
ESCEO SYMPOSIUM 0C31

Meeting Room 7
Guidelines for the conduct of clinical trials in

hand osteoarthritis
Chairpersons: Cyrus Cooper, Andrea Laslop

» 714.00 » Introduction and scope of the problem
Nigel K. Arden

PRO-INFLAMMATORY DIETARY PATTERN IS
ASSOCIATED WITH FRACTURES IN WOMEN: AN
EIGHT YEAR LONGITUDINAL COHORT STUDY

Presenting author: N. Veronese
Authors: N. Shivappa, J. Hebert, C. Cooper, G. Guglielmi,
J.-Y. Reginster, R. Rizzoli, S. Maggi

16.00
» 74.70 » Guidelines for the conduct of Auditorium A
pharmacological trials in hand OA : Consensus of a 0C32

working group of the ESCEQ ida Haugen
» 14.30 » Discussion Al

» 14.55 » Conclusion Andrea Laslop
Panel: Nigel K. Arden, Jaime Branco, Olivier Bruyeére,
Etienne Cavalier, Roland D. Chapurlat, Cyrus Cooper,
Elaine M. Dennison, I[da Haugen, Gabriel Herrero-Beaumont,
Andrea Laslop, Stefania Maggi, Ouafa Mkinsi,
Daniel Prieto-Alhambra, Jean-Yves Reginster, Frangois Rannou,
Thierry Thomas, Daniel Uebelhart, Nicola Veronese

LONG-TERM EFFECTS ON BONE MINERAL DENSITY
AFTER FOUR YEARS OF TREATMENT WITH TWO
INTENSIVE COMBINATION STRATEGIES, INCLUDING
INITIALLY HIGH DOSE PREDNISOLONE, IN EARLY
RHEUMATOID ARTHRITIS PATIENTS: THE COBRA-
LIGHT TRIAL.

Presenting author: M. J. J. Lucassen

Authors: M.M. Ter Wee, D. Den Uyl, N.P.C. Konijn, M.T. Nurmohamed,
D. van Schaardenburg, P.J.S. Kerstens, |.E.M. Bultink, L.H.D. van Tuyl,
M. Boers, W.F. Lems

15.00 - 17.00 16.10
Auditorium A Audﬁorium A
SCIENTIFIC SESSION IV 0C33
Chairpersons: Serge Ferrari, Nicholas Harvey UTILITY LOSS AFTER A SENTINEL FRACTURE
1 5d.00 Presenting author: H. Johansson
Auditorium A

Plenary Lecture 7
» Microbiota and bone disease René Rizzoli

1888
Auditorium A

Presentation of the IOF Best Committee of

National Societies Booth
Jean-Yves Reginster, Philippe Halbout

15.40

Auditorium A
Oral communications selected from abstracts

15.40
Auditorium A

0C30

RISK OF INCIDENT FRACTURE IS ASSOCIATED WITH
DOSE, DURATION AND RECENCY OF ORAL
GLUCOCORTICOID EXPOSURE

Presenting author: D. E. Robinson

Authors: J. Kanis, A. 0dén, N. C. Harvey, V. Gudnason, K. Sanders,
G. Sigurdsson, K. Siggeirsdottir, L. A. Fitzpatrick, M. Lorentzon,
F. Borgstrom, E. V. McCloskey

16.20
Auditorium A

0C34

DANGER OF OVERTREATMENT OF OSTEOPOROSIS
WITH INAPPROPRIATE USE OF INTERVENTION
THRESHOLDS DERIVED BY COST-EFFECTIVENESS

ANALYSIS

Presenting author: E. V. McCloskey

Authors: H. Johansson, A. Oden, N. C. Harvey, J. Compston,
C. Cooper, J. A. Kanis

16.30

Auditorium A

Plenary Lecture 8

» Obesity, osteoporosis diagnosis and fracture risk
Peter R. Ebeling

Authors: T. P. Van Staa, M. Lunt, E. M. Dennison, C. Cooper, 17.00-18.30
W.G. Dixon Auditorium B

INDUSTRY-SPONSORED SYMPOSIUM
See detailed programme on page 34
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18.30-19.30
NON-SPONSORED SYMPOSIA

Meeting Room 0

Joint IOF ESCEO FFN Secondary Fracture
Prevention / FLS

Chairperson: Kristina Akesson

» Challenges of FLS - Global perspective & Results of
Survey Kassim Javaid

» Integration with Trauma Frede Frihagen
» Tools from the CtF programme Thierry Thomas
» Discussion

Meeting Room 1

Clinical Application of Bone Markers
Chairpersons: Richard Eastell, Adolfo Diez-Perez

» Methodological conditions for testing PINP and
CTX. NBHA recommendations. Pawel Szulc

» Assay Standardisation. Report of the IOF/IFCC
Bone Turnover Marker Working Group. Etienne Cavalier

» Recommendations for the practice. IOF/ECTS
Adherence Working Group recommendations
Adolfo Diez-Perez

» Recommendations for the practice. IOF/ECTS
Adherence Working Group recommendations
Richard Eastell

Meeting Room 3

Management of Bone Health Throughout
Women's Life Span. Gynecological
Perspective on Effective Prevention of

Osteoporosis Fragility Fracture
Chairperson: Adriana Orcesi Pedro

» Opening Adriana Orcesi Pedro

» Epidemiology and risk factors for osteoporosis in
woirmern. Bruno Muzzi Camargos

» Update on hormone therapy and osteoporosis
prevention Adriana Orcesi Pedro

» Osteoporosis prevention and treatment on special
Situations during women's life span Ben-Hur Albergaria

» Question & Answers with audience

W @& QO 1oF-esceo

Meeting Room 5
Musculo-skeletal Imaging by clinical

microCT
Chairpersons: Roland D. Chapurlat, Eric Lespessailles

» Introduction “Contribution of HRpQCT to the
management of bone and joint diseases”
Roland D. Charpulart, Eric Lespessailles

» What does HRpQCT investigation have added to
the field of osteoporosis ? Serge Ferrari

» What does HRpQCT investigation have added to
the field of chronic inflammatory rheumatisms ?
Stephanie Finzel

» Questions & Answers All

Meeting Room 6
A contemporary approach in education:
Developing the role of nurses working in

secondary fracture prevention
Chairperson: Kassim Javaid

» The role of the fracture liaison nurse Sonya Stephenson

» Competency framework for health professionals
working in fracture prevention Debbie Stone

Meeting Room 7

Optimising bone health, muscle strength
and balance in middle-aged women: new
opportunities for long-term fracture

prevention
Chairpersons: Tania Winzenberg, Christel Lamberg-Allardt

» Targets for optimising bone, muscle strength and
balance in midd/e-aged women Feitong Wu

» The role of dietary phosphorus in bone health in
middle-aged adults christel Lamberg-Allardt

» s bone density testing an under-utilised
educational tool in younger women? Tania Winzenberg
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08.00-09.00
NON-SPONSORED SYMPOSIA

Meeting Room 1

Taking care of the osteoporotic spine
Chairpersons: Sansin Tiiziin, Radmila Matijevic

» The Impact of spinal alignment on falls and
fractures Ulki Akarirmak

» How to create a stable spine via exercise in
0Steoporosis? sansin Tiiziin

» To brace or not to brace in the osteoporotic spine?
Fisun Gller Uysal

» Spinal Augmentation: How to choose the best
candidate? Gagatay Oztiirk

Meeting Room 2
Optimalisation of Fracture Liaison

Services
Chairpersons: Willem Lems, Kassim Javaid

» The Capture the Fracture Project, a flagship of IOF

Kristina Akesson

» A database of > 200 FLS services, what can we
learn from that? Kassim Javaid

» In patients in which a DXA is indicated, a VFA
(vertebral fracture assessment) is also indicated!
Willem Lems

» Discussion
Meeting Room 3

Diabetes and Osteoporosis: A sweet

relationship
Chairperson: Bruno Muzzi Camargos

» Underlying mechanisms between diabetes mellitus
and 0S1eoporosis Oscar Rosero Olarte

» Bone microarchitecture in diabetes
Maria Belen Zanchetta

» Fracture risk assessment on diabetic patients:
FRAX, DXA, TBS Bruno Muzzi Camargos

» Osteoporosis treatment on diabetic patients:
Efficacy and drug interactions Adriana Medina Orjuela

» Clinical guidance: Diabetic patients at risk of
fractures Luis Fernando Vidal Neira

» Questions and answers All

W @& QO 1oF-esceo

Meeting Room 4
Impact of osteoporosis/osteopenia in

management of osteoarthritis
Chairperson: Hannu T. Aro

» The prevalence of osteoporosis and vitamin-D
deficiency in patients with hip osteoarthritis
Julie Glowacki

» Selection of uncemented or cemented hip
prosthesis in fracture patients and osteoarthritic
patients: implant stability, periprosthetic bone loss
and periprosthetic fractures olof Skéldenberg

» Zoledronic acid and denosumab in prevention of
periprosthetic bone loss in cementless hip
replacement of postmenopausal women Hannu T. Aro

Meeting Room 5

Novelty regarding the potential of
nutritional interventional studies with or
without exercise training to prevent

muscle function in older adults
Chairpersons: Myléne Aubertin-Leheudre, Olivier Bruyére

» Vitamin D and muscle function olivier Bruyére

» Omega-3 and muscle function Yves Rolland

» Citruline and muscle function Mylene Aubertin-Leheudre
Meeting Room 7

Management of Osteoporosis - Closing
the gap in the CEE countries

Chairperson: Heinrich Resch

» Fracture epidemiology in the CEE countries
Peter Lakatos

» Closing the treatment gap in Poland - our
experiences Edward Czerwinski

» The add value of Biomarkers Viadimir Palicka

» Simple but accurate tools in the fracture risk
assessment Catalina Poiana

» Treatment failures and side effects Juray Payer
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08.00-09.00
Meeting Room 6

ESCEO SYMPOSIUM

Meeting Room 6
Phosphate wasting disorders: What the bone
doctor should know. A report of an ESCEO
Working Group.
Chairpersons: Maria Luisa Brandi, René Rizzoli
» 08.00 » The FGF23/Phosphate/Klotho/FGF-Rs
machinery Dieter Haffner

» 08.15 » Expression of Phosphate Wasting
Disorders in the Adults Kassim Javaid

» 08.30 » Management of Phosphate Wasting
Disorders Laura Masi

» 08.45 » Discussion

» 08.55 » Conclusions Serge Ferrari
Panel: Maria Luisa Brandi, René Rizzoli, Dieter Haffner,
Kassim Javaid, Laura Masi, Serge Ferrari, Peter Kamenicky

09.00-10.00
MEET-THE-EXPERT SESSIONS

Meeting Room 2

» Intra-articular therapy in knee osteoarthritis
Frangois Rannou

Meeting Room 1

» Vitamin D : What is good and what is bad
Bess Dawson-Hughes

Meeting Room 3

» Fall risk assessment and prevention
Stefania Maggi

Meeting Room 4

» Pharmacological management of osteoporosis in
Poland

Edward Czerwinski

09.00-10.00

Poster Area

Poster Viewing Session Il

09.00-10.00
Meeting Room 5

EDUCATIONAL LECTURE

» How can behavioural sciences improve the outcome
of daily practice? Daniel Pinto, Zachary Zenko

10.00-12.00

Auditorium B

SCIENTIFIC SESSION V

Chairpersons: Bess Dawson-Hughes, Stefania Maggi

10.00

Auditorium B

Plenary Lecture 9
» How to manage imminent fracture risk Thierry Thomas

10.30

Auditorium B

Presentation of the ESCEO-IOF Pierre Meunier

Young Scientist Award
Bess Dawson-Hughes

10.40

Auditorium B

Oral communications selected from abstracts
10.40

Auditorium B

0C35

ASSESSING THE RISK OF OSTEOPOROSIS
THROUGH RADIOFREQUENCY ECHOGRAPHIC
MULTI SPECTROMETRY (REMS): RESULTS OF THE
SCREENING CAMPAIGN IN THE ITALIAN
POPULATION

Presenting author: L. Cianferotti
Authors: L. Cavalli, F. Giusti, G. Gronchi, C. Signorini, P. Pisani,
M. L. Brandi

10.50

Auditorium B

0C36

ADVANCED 3D REGISTRATION FOR MONITORING
PERIPHERAL BMD AND BMC CHANGES IN
GROWING BONES IN CHILDREN

Presenting author: K. Engelke
Authors: A. Friedberger, 0. Museyko, H. Genant

11.00

Auditorium B

0C37

CLUSTER ANALYSIS OF HIGH RESOLUTION
PERIPHERAL QUANTITATIVE COMPUTED
TOMOGRAPHY PARAMETERS IDENTIFIES BONE
PHENOTYPES ASSOCIATED WITH HIGH RATES OF

PREVALENT FRACTURE

Presenting author: M. H. Edwards
Authors: L. D. Westbury, C. Cooper, E. M. Dennison, K. A. Ward

11.10

Auditorium B

0C38

ASSESSING THE IMPACT OF PRESCRIBING ANTI-
OSTEOPOROSIS MEDICATION AFTER AN INDEX
FRACTURE AS PART OF A NATIONAL CLINICAL
AUDIT

Presenting author: M. K. Javaid
Authors: C. Gallagher, A. Judge, N.J. Vasilakis
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11.20

Auditorium B

0C39

ARTHRITIS ACROSS EDUCATION, INCOME AND
RACE/ETHNICITY, AND THE MODERATING ROLE OF
CHILDHOOD MALTREATMENT: DATA FROM THE
NATIONAL EPIDEMIOLOGICAL SURVEY ON
ALCOHOL AND RELATED CONDITIONS (NESARC)

Presenting author: S. L. Brennan-Olsen
Authors: T.L. Taillieu, S. Turner, J. Bolton, S.E. Quirk, F. Gomez,
R.L. Duckham, S.M. Hosking, G. Duque, D. Green, T.O. Afifi

11.30

Auditorium B

Plenary Lecture 10

» Combined and sequential therapies in osteoporosis
Michael R. McClung

12.00-13.00
NON-SPONSORED SYMPOSIA

Meeting Room 1

Management of Osteoporosis in Poland
Chairperson: Edward Czerwinski

» The review of the 2017 updated polish guidelines
for the diagnosis and management of osteoporosis
Piotr Gluszko

» Management of osteoporosis in poland: calcium
and vitamin D Ewa Marcinowska-Suchowierska

» Rac-ost-pol — population based polish
epidemiologic study on postmenopausal
0S1eoporosis Wojciech Pluskiewicz

» Value of T- and Z-scores in fracture prediction
Przemyslax Borowy

» Correlation between tbs, age and fracture in
postmenopausal women Edward Czerwinski

Meeting Room 2

Physical activity and rehabilitation in

osteoporosis and sarcopenia
Chairperson: Mark Lissens

» Adapted physical activity using gerontechnology
as the solution to counteract muscle function in
frail population. Mylene Aubertin-Leheudre

» Rehabilitation of sarcopenic elderly
Yannis Dionyssiottis

» Correlation between sarcopenia and osteoporosis
in patients with post poliomyelitis syndrome
Mark Lissens

W @& QO 1oF-esceo

Meeting Room 3
Identification of vertebral fractures in

Fracture Liaison Services in the UK
Chairperson: Kassim Javaid

» The financial burden of vertebral fracture Tim Jones
» Understanding the clinical guidance for the

identification of vertebral fractures in the UK
Sonya Stephenson

Meeting Room 5
Non-irradiating evaluation of bone

mineral mass at peripheral and axial sites
Chairpersons: Maria Luisa Brandi, René Rizzoli

» Non-irradiating osteoporosis diagnosis:
Technologies description Francesco Conversano

» An international clinical experience Adolfo Diez-Perez

» Symposium take home message Piotr Leszczynski

Meeting Room 6
Rational approach to osteoporosis in
Turkey

Chairpersons: Berrin Durmaz, Sema Oncel
» Approach of Turkish Physicians to Osteoporotic
Vertebral Fractures 0Ozlen Peker

» Hidden Problem: Osteoporotic Vertebral Fractures
Yesim Gokce Kutsal

» Medical Treatment of Osteoporosis ozlem El

» Orthoses and Exercises for Osteoporotic Vertebral
Fractures Funda Calis

» FRAX Study with Calcaneal Ultrasound in Turkish
Postmenopausal Women Yesim Kirazli

Meeting Room 7

Autoimmune Sarcopenia
Chairperson: Mislav Radi¢

» Autoimmune sarcopenia — current knowledge and
perspective Mislav Radi¢

» Risk of sarcopenia in rheumatoid arthritis patients
Tonko Vlak

» Risk of sarcopenia in systemic lupus
erythematosus patients Miroslav Mayer

13.00
End of the Congress
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THURSDAY, APRIL 19 17.00-18.30
19.25-20.25 Auditorium B
WELCOME COCKTAIL ELI LILLY SATELLITE SYMPOSIUM -
Courtesy of: CLINICAL EFFICACY AND EFFECTIVENESS
the City of Krakow OF TERIPARATIDE: NEW RESULTS 2018
and Mylan Chairperson: Cyrus Cooper
» Welcome and Introduction cyrus Cooper
FRIDAY, APRIL 20 » Real World Experience Results of Teriparatide Use:
1215-13.45 Pooled Analyses of Four Observational Studies
Aud'itorium A' Stuart Silverman
MYLAN SATELLITE LUNCH SYMPOSIUM » New Results of the Active Comparator VERO
Chairpersons: Eugeniusz J. Kucharz, Jean-Yves Reginster Clinical Trial salvatore Minisola

» Inappropriate claims from non-equivalent
medications in osteoarthritis Luca Gallelli

» Panel Discussion All

) ) o » Summary and Symposium Close Cyrus Cooper
» Cost-effectiveness evaluation of glucosamine in

osteoarthritis based on simulation of data coming
from published studies. oOlivier Bruyere

» Safety of anti-osteoarthritis medications: results of
ESCEO Working Groups 20177 Jean-Yves Reginster

» Discussion

12.15-13.45

Auditorium B

AMGEN SATELLITE LUNCH SYMPOSIUM -
OSTEOPOROSIS TREATMENT: DIVING INTO
REALITIES

Chairperson: Serge Ferrari

» Delving into real world data cyrus Cooper

» What should | treat with and how? Eugene McCloskey
» What do my patients need to know to understand

benefits and risks of osteoporosis treatments?
Thierry Thomas

17.00-18.30

Auditorium A
AGNOVOS HEALTHCARE SATELLITE
SYMPOSIUM

Chairpersons: Jean-Yves Reginster, Serge Ferrari
» Introduction and Agenda Jean-Yves Reginster

» The Burden of Osteoporosis and Hip Fracture
Eugene McCloskey

» Current Gaps in Care for Osteoporosis at the Hip
Serge Ferrari

» Novel Treatment to Address Pathology of OP at
Hip Mary Bouxsein

» Expert Panel Discussion All
» Audience Q&A Al
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12.15-13.45
Auditorium A

RADIUS HEALTH LUNCH SYMPOSIUM -
OSTEOPOROSIS: THE HOW AND WHY OF
DIAGNOSIS AND TREATMENT

Chairpersons: Jean-Yves Reginster, Cyrus Cooper

» Diagnostic and treatment modalities to enhance
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EL1

HOW CAN BEHAVIOURAL SCIENCES IMPROVE
THE OUTCOME OF DAILY PRACTICE?

D. Pinto’

"Marquette University, Department of Physical Therapy,
Milwaukee, United States

We face decisions all day, every day. We often expect patients
to make choices to improve their health, students to improve
understanding, colleagues to improve the profession, and rep-
resentatives to improve society. Most theories of behavior
suggest a cognitive approach to behavior change, e.g. if we
better understand consequences, our decisions and behavior
will adjust accordingly. However, many decisions bypass cog-
nition, they reflect individual preferences and are grounded in
habit. Research in behavioral sciences has shown that our

actions are not always reflective of the preferences we express,
but often change based on the context surrounding a situation.
How should this information affect how we practice?
Knowing that we can influence preferences by changing con-
text can be a powerful tool for medical practitioners as we seek
to facilitate improvements in the health of patients and society.
The science of human judgment and decision-making (JDM)
recognizes three important domains that affect individual-
level decisions: decision features, situational factors, and indi-
vidual differences. We can use our understanding of these
domains to design choices/circumstances to improve health.
This educational session will provide a brief review of the
origins of behavioral economics, highlight key principles rel-
evant to medical practice, and allow attendees to explore the
use of behavioral insights to address problems in adherence to
medical therapies.
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PL1

FRAX — TEN YEARS ON

C. Cooper FMedSci'~

'"MRC Lifecourse Epidemiology Unit, University of
Southampton, Southampton, United Kingdom, ’Institute of
Musculoskeletal Science, University of Oxford, Southampton,
United Kingdom

Osteoporosis constitutes a major public health problem through
its association with age related fractures. A number of pharma-
cological interventions have been developed which retard bone
loss and reduce the risk of fracture; the FRAX risk assessment
tool was developed to characterise the 10 year absolute risk of
hip or major osteoporotic fracture in an individual, and thereby
assist in the most effective targeting of such treatments. The
FRAX tool uses readily assessable clinical risk factors and bone
mineral density. The calibration and discrimination characteris-
tics of the FRAX algorithm have been well established, but there
is less consistency in the use of FRAX to set intervention thresh-
olds for treatment in different healthcare settings. A systematic
review of available probability—based thresholds in the published
literature revealed widespread utilisation of fixed and age-
dependent FRAX thresholds. The age-dependent approach has
been recently evaluated in a large pragmatic randomised con-
trolled trial of a screening programme for osteoporosis, utilising
thresholds based on 10 year probability of fracture (MRC
SCOOP Trial). It included 12,483 women from the general pop-
ulation aged 70-85 years. A screening programme based upon
the FRAX risk assessment tool (using 10-year probability of hip
fracture) with usual management in primary care. In the screen-
ing arm, treatment was recommended in women identified at
high risk of hip fracture. Osteoporosis medication use was higher
by the end of the first year in the screening group compared to
controls (15.3% vs 4.5%, respectively). Treatment uptake was
higher (78.3% at 6 months) in the screening high risk subgroup
and led to a significant reduction in hip fractures (HR: 0.72,
p=0.0032; 95%CI: 0.59, 0.89). A systematic, community-based
screening programme of fracture risk in older women in the UK
is therefore feasible, and reduces the risk of hip fractures cost
effectively.

PL2

BONE MICROSTRUCTURE AND FRACTURE RISK:
IMPLICATIONS FOR THE CLINICIAN

S. Ferrari'

'Service of Bone Diseases, Geneva University Hospital,
Geneva, Switzerland

More than half of all fragility fractures occur in subjects with
aBMD better than -2.5 T-scores, i.e. with osteopenia and
sometimes even normal BMD. Notwithstanding the im-
portance of falls and the highly variable energy that these
falls may impact on the skeleton, this observation has
pointed to the importance of alterations in bone quality,
primarily bone microstructure, as a determinant of bone
fragility above and beyond bone mineral mass. Of the
few techniques allowing to evaluate bone microstructure
non-invasively, peripheral high-resolution pQCT (HR-
pQCT) has been the most commonly used. Many studies
comparing women or men with / without prevalent frac-
tures have shown that alterations in both the trabecular
and cortical compartment at the distal radius and/or tibia
are associated with fragility fractures. Ultimately, esti-
mates of bone strength derived by FEA from the HR-
pQCT parameters have proven to be better predictors of
fracture risk than central aBMD. Very recently, some
investigators have demonstrated that baseline assessment
of radius vBMD and microstructure improves the predic-
tion of incident fragility fractures beyond FN aBMD and
FRAX. However, a study has also shown that aBMD
measured at the distal radius captures most of the com-
ponents of bone fragility measured by HR-pQCT at the
same site.

Hence these studies have allowed the clinician to realize the
importance of trabecular and cortical bone, particularly corti-
cal porosity, as a main constituent of bone fragility and raised
interest into understanding the differential effects of osteopo-
rosis drugs on these parameters. Although the potential value
of evaluating bone microstructure to predict fragility fractures
has been demonstrated, the improvement over aBMD at the
same site and/or FRAX is limited. Therefore, it remains
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unlikely that the evaluation of bone microstructure and/or
strength by currently available tools will find a place in clin-
ical practice.

PL3

NEW PERSPECTIVES IN OSTEOARTHRITIS
MANAGEMENT

P. Conaghan1

"Professor of Musculoskeletal Medicine, University of Leeds,
Leeds, United Kingdom

In terms of recent developments in therapies for osteoarthritis
(OA), we have seen a number of meta-analyses suggesting
that paracetamol has very little benefit for OA pain; NSAIDs
demonstrate reasonable benefits in such analyses, with signif-
icant side effects; and American data has highlighted many
more problems with opioids than previously thought.
However a number of new pharmacological therapies are on
the way; most have been trialled in knee OA.

In terms of analgesics, a novel microsphere-based delivery
system has enabled the development of a triamcinolone
acetonide-extended release formulation for intra-articular
(IA) delivery, providing sustained IA presence. Phase II
and III trials of this agent have demonstrated benefits over
placebo through 12 weeks post injection, with studies in
diabetic OA patients demonstrating no glucose flares.
Results from an anti-interleukinlalpha/beta dual variable
domain immunoglobulin (ABT-981) were however disap-
pointing, with limited effects on pain and no benefits on
MRI-assessed synovitis.

The efficacy of anti-nerve growth factor (NGF) therapies
has long been established, though side effects such as rap-
idly progressive OA have delayed development. However
a number of these anti-NGFs are now back in large phlll
trials. These therapies have happily created more interest in
the NGF nociceptive pathway, and recently a phll study
demonstrated analgesic benefits above placebo through
12 weeks following IA injection of synthetic trans-capsaicin
which targets the transient receptor potential vanilloid 1
(capsaicin receptor) resulting in desensitisation of nocicep-
tive neurones.

Structure modification of OA remains a difficult challenge,
but putative pharmacological DMOADs are also showing
promise, though perhaps not surprisingly on structural end-
points more than symptoms. There has been a trend for some
of these therapies to be delivered IA for maximal local effect.
Sprifermin is a recombinant human fibroblast growth factor
18 given IA that promotes chondrocyte growth, and recent 2yr
results from a phll RCT suggest reduction in cartilage loss
with the active therapy, though no benefits above placebo
for pain. Ph II data from an RCT of a small molecule Wnt
signalling pathway inhibitor (SM04690) given IA has also
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been reported, with sub-analyses reporting benefits on symp-
toms and Xray joint space width.

There has recently been increased understanding of the
performance metrics of Xray and MRI, with modern
supervised machine learning techniques enabling sensi-
tive assessment of OA progression with reduced patient
numbers. In a 6month phll dose-ranging study of a
novel oral cathepsin-K inhibitor (MIV-711), although
the primary pain outcome was not achieved, significant
reduction in MRI bone shape change (the most sensitive
measure of OA progression and a predictor of joint
replacement) was demonstrated with both doses of ac-
tive agent.

PL4

MANAGEMENT OF IATROGENIC OSTEOPOROSIS
P. Hadji'

"Head of the Department of Bone Oncology, Endocrinology
and Reproductive Medicine, Frankfurt, Germany

Osteoporosis is one of the most frequent diseases in post-
menopausal women leading to an increased fracture risk
due to the physiologic loss of the bone protective effects
of estrogen. Hereby, several risk factors for fracture such as
prevalent fracture, low BMD, age, low BMI, family histo-
ry, tendency to falls, smoking, use of SSRIs, glucocorticoid
use etc. have been identified. Additionally, the further re-
duction of endogenous estrogens with chemotherapy
(CHT), GnRH-analoga or aromatase inhibitors (Al) contin-
uously increases fracture risk. Breast cancer (BC) on the
other hand is the most frequent cancer type in women.
Recent reports indicated a continuous increased incidence
while mortality, due to early diagnosis and treatment im-
provements is decreasing. Dependent on specific tumor
characteristics, radiation, chemotherapy (CHT), antibody
treatment as well as endocrine treatment has been intro-
duced into the adjuvant clinical treatment setting.

Some but not all of this cancer specific treatments interfere
with bone turnover leading to an accelerate bone loss referred
to as cancer treatment induced bone loss (CTIBL). Whereas
CHT leads to an unspecific increased of bone resorption,
Aromatase inhibitor (Al) reduces residual serum endogenous
estrogen level and is associated with a decrease of bone min-
eral density (BMD) and increased fracture risk. Independent
of the type of Al administered, bone loss is 2-3 fold increased
compared to healthy, age matched postmenopausal controls.
Therefore several guidelines have emerged to help managing
CTIBL in women with BC including strategies to identify and
treat those at highest risk for fractures. The talk will summa-
rizes the current knowledge on CTIBL and fracturing risk and
indicates current treatment guidelines and intervention
options.
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PLS
INFLAMMATION AND MUSCULOSKELETAL
AGING

E. McCloskeX1
'University of Sheffield, Sheffield, United Kingdom

Chronic conditions associated with musculoskeletal ag-
ing contribute to a heavy functional and economic bur-
den for our rapidly ageing population. The two most
common chronic musculoskeletal disorders, osteoarthritis
and osteoporosis, contribute to a high prevalence of dis-
ability among older adults and together with age-related
loss of skeletal muscle mass and function (commonly
described as sarcopenia), affect 30-60% of people over
65 years of age. These have major adverse effects on
independence and quality of life of older individuals
and, by limiting physical activity, amplify age-related
risks or effects of multiple cardio-metabolic diseases,
major cancers and neurodegenerative diseases.

Age is the greatest risk factor for these musculoskeletal
disorders, and there have been dramatic advances in
understanding the fundamental mechanisms underlying
the ageing process itself. This information is informing
investigations of the mechanisms underlying age-related
degeneration of single tissues, including skeletal muscle,
bone and cartilage and of interventions to ameliorating
such degeneration.

Biological aging, as expected, has multiple mecha-
nisms including redox stress, telomere attrition, mito-
chondrial dysfunction, glycation, dysregulation of the
immune system, and hormonal changes. It is now
widely recognised that chronic inflammation contrib-
utes to accelerate biological aging. Such chronic in-
flammation, arising within or external to the musculo-
skeletal system, is characterized by elevated levels of
pro-inflammatory cytokines and has been termed
“inflammaging”. Indeed, the vast majority of age-
related diseases, including musculoskeletal diseases,
share an inflammatory pathogenesis. Although defini-
tive mechanisms remain unidentified, the proinflamma-
tory phenotype of cells that have become senescent,
under the impact of some of the mechanisms men-
tioned previously, is thought to play a key role in
the initiation and progression of age-related diseases.
Such observations raise many questions; can anti-
inflammatory approaches reduce the burden of muscu-
loskeletal age-related diseases?; can specific inhibition
of musculoskeletal inflammation decrease age-related
diseases in other tissues?; what is the impact of re-
moval of senescent cells (via senolytics)? There re-
mains a clear need to identify and test new strategies
to reduce the incidence, and consequences, of common
age-related chronic musculoskeletal disease.

PL6

NEW PERSPECTIVES IN FRAILTY AND
SARCOPENIA MANAGEMENT

F. Landi', R. Calvani!, M. Tosato', E. Marzetti'

!Catholic University, School of Medicine, Rome, Italy

The bi-dimensional nature of sarcopenia implies that the op-
erative definition should simultaneously capture both quanti-
tative and qualitative declines occurring in skeletal muscle
with aging. However, muscle mass is different from muscle
strength and/or physical performance. Sarcopenia is a phe-
nomenon that systematically occurs in all-skeletal muscles
of an organism (potentially with different extents and
velocities).

The methods designed to measure sarcopenia should be vali-
dated, standardized, repeatable, reliable, and accurate. All the
available techniques are affected by different weaknesses part-
ly related to the instrument (e.g., accuracy, costs, availability)
and partly to the examined population (e.g., clinical conditions
limiting the assessment and/or biasing the results).
Consequently, all efforts should be made to identify a unique
“golden standard” to be systematically adopted.

Identifying older adults with sarcopenia in clinical practice is
an important task because it may allow for the implementation
of therapeutic strategies that can impede the progression
towards disability and other adverse outcomes. Regardless
of the operational definition, the diagnosis of sarcopenia
requires documentation of low muscle mass and low mus-
cle function (strength or performance). The EWGSOP has
proposed a population screening of all people 65 years
and older. Accordingly, the evaluation should start with
the measurement of 4-meter gait speed using a cut-off
value of <0.8 m/s to identify those at risk of sarcopenia.
Those who test positive should undergo subsequent quan-
tification of muscle mass and muscle strength.

Popular assessment tools include body imaging techniques
(e.g., magnetic resonance imaging, computed tomography,
dual X-ray absorptiometry, ultrasonography), bioelectric im-
pedance analysis, anthropometric parameters (e.g., calf cir-
cumference, mid-arm muscle circumference), and biochemi-
cal markers (total or partial body potassium, serum and uri-
nary creatinine, deuterated creatine dilution method).

Over the last years, sarcopenia has gained its spotlight in bio-
gerontology and clinical research. The recent assignment of a
specific code for sarcopenia in the 10th revision of the
International Statistical Classification of Diseases and
Related Health Problems (ICD-10), valid as of October 1st
2016, will likely provide further impetus to the development
of standards for the screening, diagnosis and monitoring of the
condition. In such a context, the establishment of an interna-
tional consensus on an accurate, reliable, and cost-effective
method to assess muscle mass across research and clinical
settings is of utmost importance.
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Biomedical research is now progressing towards portability
and miniaturization of imaging equipment and the identifica-
tion of surrogate biomarkers for muscle mass. These advance-
ments, together with a clear operationalization of sarcopenia,
will allow clinicians, regulators, and policy- makers to over-
come existing obstacles to the development of new treatments
for sarcopenia and its negative outcomes.

PL7

MICROBIOTA AND BONE DISEASE

R. Rizzoli'

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

The largest number of cells in the body are commensal micro-
organisms, such as bacteriae, virus and fungi, living in the
intestine. They are referred to as the gut microbiota. Its com-
position varies with age and is influenced by genetic back-
ground, sex, living conditions, diet and drugs. The microbiome
refers to the aggregate collection of genomes and genes present
in gut microbiota. Products of gut microbiota metabolism in-
fluence gut endocrine function, intestine permeability, and the
immune system, potentially contributing to the pathogenesis of
various diseases. Imbalance in gut microbiota has been linked
to inflammatory bowel disorders, colon cancer, obesity, diabe-
tes mellitus, autoimune diseases, neurological and psychiatric
disorders. Concerning bone homeostasis, germ free mice, thus
without microbiota, have higher bone mass, in both trabecular
and cortical envelops, but this seems to depend on the genetic
background of the animals. Gut microbiota modulates and
stimulate IGF-I synthesis by the host in a dynamic interaction,
contributing thereby to influence bone growth. Prebiotics or
oral antibiotics at subtherapeutic doses can modify gut micro-
biota, decrease large intestine pH, increase calcium absorption
and enhance bone growth, in both animals and humans.
Probiotics can reduce ovariectomy-induced increased bone re-
sorption and bone loss. Calcium or vitamin D supplementation
may modulate gut microbiota composition. Conversely, some
probiotics may increase 25-hydroxyvitamin D levels. In addi-
tion to providing calcium and protein, fermented dairy products
are a source of probiotics. Radius cortical bone loss is attenu-
ated in yogurt consumers independently of total calcium and
protein, total dairy products intakes, or physical activity.
Whether yogurts-mediated changes in gut microbiota may con-
tribute to this specific protective effect of fermented dairy prod-
uct is not known yet. By modulating host metabolism and
immune function, gut microbiota is becoming a new player in
the controlers of bone turnover and bone health. Whether die-
tary or drug interventions capable of influencing microbiota
composition, gene expression or production, can modify age—
related bone fragility, hence fracture risk, remains to be
investigated.
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OBESITY, OSTEOPOROSIS DIAGNOSIS AND
FRACTURE RISK

P. Ebeling'

"Department of Medicine/ School of Clinical Sciences at
Monash Health, Monash University, Monash Medical
Centre, Clayton, Australia

Bone and Muscle Health Research Group, Department of
Medicine, School of Clinical Sciences at Monash Health,
Faculty of Medicine, Nursing and Health Sciences, Monash
University, Clayton, Australia

Previously, one of the proposed benefits of obesity was a reduced
risk for osteoporotic fractures, accompanied by a higher bone
mineral density, compared with non-obese age-matched peers.
However, this hypothesis is not supported by the literature which
has instead identified a more complex relationship. While obesity
defined by body mass index (BMI) is generally associated with a
lower fracture incidence, fracture risk at specific sites may be
increased. In the Global Longitudinal Osteoporosis in Women
(GLOW) study, fracture prevalence and incidence were similar
for obese and non-obese women, however, the risk of incident
ankle and upper leg fractures were significantly higher in obese.
BMI is a better indicator of lean than fat mass and in over 43,000
Canadian older adults, higher lean mass was positively associat-
ed with femoral neck bone mineral density (BMD), whereas fat
mass had no effect on BMD and adversely affected femoral
strength index. Thus, higher lean mass, not fat mass, likely ex-
plains positive associations between higher BMI with BMD in
older adults.

Body fat distribution may be more predictive of osteoporotic
fractures than BMI. Men with higher levels of visceral adipose
tissue have poorer bone mechanical properties, despite having
similar BMD compared with those with low visceral adipose
tissue. A recent meta-analysis also demonstrated that high
waist circumference, a measure of abdominal adiposity, was
associated with an almost 60% increased relative risk of hip
fracture. While men in the underweight category have the
highest incidence of hip fracture, most hip fractures occur in
overweight or obese men. Metabolic and endocrine factors
associated with an increased fracture risk in obesity include
a higher risk of type 2 diabetes mellitus, lower vitamin D
levels, lower testosterone levels in men, and a higher falls risk.
Obesity can also be related to abnormalities in muscle mass
and function, including intra-and inter-muscular adipose tis-
sue infiltration, resulting in sarcopenic obesity or dynapenic
obesity, when strength alone is considered. Sarcopenic and
dynapenic obese older adults may have an increased risk of
osteoporosis and non-vertebral fracture relative to obese alone
counterparts. Sarcopenic and dynapenic obese individuals
therefore potentially represent a subset of the obese older adult
population who require closer monitoring of bone health dur-
ing ageing. Finally, weight loss in obesity results in further
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declines in muscle and bone mass that may increase falls and
fracture risk. Incorporating exercise, particularly resistance
training, into weight loss programmes can significantly reduce
the loss of muscle and bone mass, and is therefore strongly
recommended for obese older adults.

PL9

HOW TO MANAGE IMMINENT FRACTURE RISK
T. Thomas'

"INSERM U1059, Lab Biologie Intégrée du Tissu Osseux,
Université de Lyon, Rheumatology Department, CHU Saint-
Etienne, Saint-Etienne, France

A previous fracture at different sites is a well-documented risk
factor for future fracture. This risk is highest immediately after
the initial event and most studies showed that it subsequently
declines with time, while it remains an important predictor of
fracture risk for up to 10 years. A recent fall in the past year is
another clinical risk of fracture that may occur in the short
term, the so-called imminent fracture risk. The management
of this clinical situation should rely on the rapid correction of
these major risk factors even though their responsiveness to
medical intervention still need further investigations.
Assessment and prevention of the circumstances leading to
falls are certainly critical in this management including defi-
ciencies in calcium, vitamin D and proteins, especially in very
elderly and frail patients. Pharmacological treatment of bone
fragility is the other corner stone of reduction in fracture risk
eventually with the aim of restoring both trabecular and corti-
cal bone strength. Few studies to date have evaluated the effect
of treatment immediately following a first event of fracture or
else in patients with an increased risk of fracture related to a
high risk of falls. A research phase 3 clinical trial demonstrat-
ed the significant reductions in subsequent vertebral and non-
vertebral fracture risk under zoledronic acid as well as reduced
mortality in a specific population included within 3 months
following a first hip fracture. More recent clinical trials
adopted a time frame parameter in their inclusion criteria,
especially those evaluating new bone forming agents such as
abaloparatide and more recently romosozumab. Their proper-
ties could provide more effective fracture prevention in a short
period of time particularly in those patients who had a recent
prior fracture or else in those with profound bone deteriora-
tion. The arrival of these new bone forming agents should
improve the armamentarium in that respect.

Early adoption of effective fracture-prevention strategies
targeted to patients at increased risk of fracture is another
critical aspect to reducing the healthcare burden of osteoporo-
sis. Ongoing global initiatives, such as the International
Osteoporosis Foundation’s ‘Capture the Fracture®’ cam-
paign, aim to develop a best practice framework that should
improve such strategies.

PL10
COMBINED AND SEQUENTIAL THERAPY FOR
OSTEOPOROSIS

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

Osteoporosis is the result of an imbalance in bone remodeling in
which bone resorption is greater than formation. This process
occurs over years or decades in postmenopausal women, older
adults, and with various diseases, resulting in low bone mass,
disruption of skeletal architecture, impaired bone strength and an
increase risk of fragility fracture. Several classes of pharmaco-
logical agents that modulate bone remodeling have been demon-
strated to significantly strengthen the skeleton and reduce the
likelihood of fracture. Until recently, pivotal clinical trials leading
to registration of these drugs have involved monotherapy. The
possibilities now exist of using these various classes of drugs in
combination or in sequence to optimize clinical outcomes.
Combining therapies: There is little or no advantage to com-
bining anti-remodeling agents. The appeal of combining an anti-
remodeling agent with a stimulator of bone formation has not
been realized. The anabolic effect of PTH agonists persists but
may not be improved when used with an estrogen agonist and is
inhibited by bisphosphonates. The greater increase in BMD dur-
ing the first year of combination therapy with denosumab and
teriparatide occurs despite a significant decrease in indices of
bone formation, raising concern that the improvements in trabec-
ular architecture associated with teriparatide monotherapy may
not occur this agent is combined with denosumab. Since anti-
sclerostin therapy transiently increases bone formation and de-
creases resorption, it is unlikely that combining such agents with
other remodeling modulators would be advantageous.
Sequential therapy: With the exception of bisphosphonates, the
effect of osteoporosis treatments on bone remodeling and fracture
protection abate quickly when treatment has stopped, necessitat-
ing a change to an anti-remodeling agent to maintain the treat-
ment benefit when estrogen, SERMs, denosumab or anabolic
therapies are discontinued. Recent evidence documents that the
sequence of beginning an anabolic agent followed by a potent
anti-remodeling drug results in faster and greater reduction in
fracture risk than occurs when treatment is begun with an anti-
remodeling drug, strongly indicating that this sequence should be
considered in patients at imminent risk of fracture.

Since we do not as yet have a cure for osteoporosis, it is
important to have a long-term management plan in mind when
beginning osteoporosis treatment. The initial choice of a drug
should be individualized, guided by the patient's risk of frac-
ture and other clinical considerations. The strategy for long-
term treatment will depend upon the patient’s initial response
to treatment, risk of possible side effects of therapies and other
clinical considerations.
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ABALOPARATIDE FOR RISK REDUCTION OF
NONVERTEBRAL AND VERTEBRAL FRACTURES
IN POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS: AN UPDATED NETWORK META-
ANALYSIS

J-Y. Reginsterl, F. Bianic?, R. Campbellz, M. Martin?, S. A.
Williams®, L. A. Fitzpatrick®

"Université de Licge, Liege, Belgium, %in Ventiv Health,
London, United Kingdom, *Radius Health, Inc., Waltham,
United States

Objective: To assess the relative efficacy of abaloparatide com-
pared with other osteoporosis treatment options (alendronate,
denosumab, ibandronate, raloxifene, risedronate, romosozumab,
strontium ranelate, teriparatide, zoledronic acid).

Methods: PubMed®, Embase® and Cochrane Central
Register of Controlled Trials were searched for all ran-
domized controlled trials published prior to December
20, 2017 including postmenopausal osteoporotic women
(PMO) with and without prior fractures. Selection of
trials for inclusion in the network meta-analysis
(NMA) was based on populations (inclusion/exclusion
criteria), interventions (dose/frequency), and outcomes
(fracture assessment). NMA was conducted by fracture
sites with relative risk (RR) of fractures as the main
clinical endpoint.

Results: For vertebral fractures (VF) and nonvertebral
fractures (NVF), 18 studies informed a network of 11
treatments and 21 studies informed a network of 11
treatments, respectively. For VF, abaloparatide had the
greatest effect relative to placebo (RR 0.13; 95% Crl:
0.04-0.34) with estimates ranging from 0.27 for
teriparatide to 0.71 for strontium ranelate. For NVF,
abaloparatide had a greater risk reduction versus placebo

(RR 0.50; 95% CrlI: 0.28-0.85) and most effective (with
a probability of 0.70) versus teriparatide (RR 0.62; 95%
Crl: 0.47-0.82) and romosozumab (RR 0.64; 95% Crl:
0.49-0.81). In a further evaluation of specific fracture
sites, 10 studies reporting wrist fractures informed a
network of 8 treatments. Abaloparatide was associated
with the greatest effect versus placebo (RR 0.36; Crl:
0.14-0.80) and reduced the risk of fractures versus
teriparatide (RR 0.44; Crl: 0.17-1) and denosumab
(RR 0.43; Crl: 0.16-1.01). The NMA illustrated a good
level of agreement with the direct trial evidence and
direct pairwise comparisons.

Conclusions: Based on the current NMA, abaloparatide
treatment resulted in a greater reduction in RR of both
vertebral and nonvertebral fractures in PMO versus pla-
cebo in comparison with other treatment options.
Generalizability is limited to the trials’ population in-
cluded in the NMA.

oC2

PERSISTENT FRACTURE RISK REDUCTION WITH
ABALOPARATIDE-SC FOLLOWED BY 24 MONTHS
OF ALENDRONATE

S. Pa]gagoulosl, H. G. Bone?, L. A. Fi‘[zpatrick3 , B. Mitlak®,
M.-Y. Hu', G. Hattersley®, K. G. Saag*, R. Rizzoli’

'Center for Bone Quality, Leiden University Medical
Center, Leiden, The Netherlands, 2Michigan Bone &
Mineral Clinic, P.C., Division of Metabolism,
Endocrinology, and Diabetes, University of Michigan,
Ann Arbor, United States, 3Radius Health, Inc.,
Waltham, United States, 4Department of Medicine,
University of Alabama, Birmingham, United States,
SUniversity Hospitals and Faculty of Medicine of
Geneva, Geneva, Switzerland
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Introduction: In the ACTIVE phase III trial, 2463 post-
menopausal women with osteoporosis were randomized
1:1:1 to abaloparatide (ABL; n=2824), blinded placebo
(PBO; n=821), or open-label teriparatide (n=2818).
During ACTIVE, ABL increased BMD and reduced ver-
tebral, nonvertebral, clinical, and major osteoporotic
fractures compared to PBO. Women who completed
ABL or PBO treatment in ACTIVE were eligible to
enroll in an extension study (ACTIVExtend) to receive
up to 24 months of open-label alendronate (ALN).
Objectives: To provide additional safety information and to
evaluate vertebral and nonvertebral fracture endpoints.
Methods: The ACTIVExtend study enrolled 558 women
from the original ABL group and 581 from the PBO
group of the ACTIVE study (92% of women who com-
pleted ABL or PBO treatment in ACTIVE). Pre-
specified endpoints, including vertebral, nonvertebral,
clinical, and major osteoporotic fractures, were assessed
over the 43-month period from ACTIVE baseline to the
end of ACTIVExtend (18 months of ABL or PBO treat-
ment, 1 month for reconsent, and 24 months of ALN
treatment). Nonvertebral fracture endpoints were
assessed using the Kaplan-Meier (KM) method, propor-
tional hazard model, and log-rank test for patients en-
rolled in ACTIVExtend and for the full ITT population
randomized to ABL or PBO treatment in ACTIVE.
Results: During the 43-month period, 5.6% (n=32) of
evaluable women sustained a new morphometric vertebral
fracture in the PBO followed by ALN (PBO/ALN) group
compared to 0.9% (n=5) in the ABL/ALN group, an 84%
relative risk reduction (p < 0.0001).

The Table shows the KM rates of nonvertebral fracture
endpoints over 43 months from ACTIVE baseline
through the end of ACTIVExtend for both the
ACTIVExtend cohorts as well as the full ACTIVE ITT
population.

The incidence of adverse events (AEs) including severe
and serious AEs during ALN treatment period was sim-
ilar for both study groups. The most common AEs were
arthralgia, URI, and back pain. No cases of atypical
femoral fracture or osteonecrosis of the jaw were
reported.

Conclusions: In the ACTIVExtend study, administration
of ABL for 18 months followed by ALN for 24 months
resulted in sustained vertebral and nonvertebral fracture
reduction compared to PBO followed by ALN. In the
full randomized ACTIVE ITT population, over 43 months, in
the ABL + ABL/ALN groups, there was a significant reduc-
tion in the incidence of vertebral and nonvertebral fractures as
well as hip fractures compared to the PBO + PBO/ALN
groups.
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Table Kaplan-Meier Rates of Nonvertebral Fracture Endpoints 124
During the 43 Month Analysis Period (from ACTIVE Baseline 125
Through the end of ACTIVExtend).

Fracture Type ACTIVExtend Full ACTIVE + ACTIVExtend
PBO/ALN ABL/ALN PBO+ ABL +
N=581 N=558 PBO/ALN ABL/ALN
N=821 N=824
Nonvertebral
KM rate, % 8.0 5.0 84 55
Log-rank P-value 0.0376 0.0378
Clinical
KM rate, % 10.4 7.0 11.3 8.1
Log-rank P-value 0.0447 0.0451
Major Osteoporotic
KM rate, % 72 3.7 8.2 35
Log-rank P-value 0.0109 0.0005
Hip
No. of patients 3 0 5 0
KM rate, % 0.6 0.0 0.8 0.0
Log-rank P-value 0.0853 0.0274
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COST-EFFECTIVENESS OF ABALOPARATIDE FOR
THE TREATMENT OF POSTMENOPAUSAL
WOMEN WITH OSTEOPOROSIS

M. Hiligsmannl, S. A. Williamsz, L. A. Fitzpatrickz, J.-Y.
Reginster’

"Maastricht University, Maastricht, The Netherlands, *Radius
Health, Inc., Waltham, United States, > University of Liege,
Liege, Belgium

Objective: To estimate the cost-effectiveness of abaloparatide
compared to alternative treatments for postmenopausal osteo-
porotic women.

Material and methods: A previously validated Markov
microsimulation model was developed to estimate the
cost-effectiveness of abaloparatide with a lifetime horizon.
In the primary analysis, abaloparatide was compared to
teriparatide and to no treatment. Patients were assumed to
receive abaloparatide and teriparatide for 18 months, sim-
ilar to the treatment period in the ACTIVE trial. In the
secondary analysis, comparison was made to antiresorptive
drugs denosumab (DMAB) and generic alendronate
(ALN). The effect of DMAB on fracture risk was derived
from the FREEDOM trial and the effect of generic ALN
was derived from the NICE appraisal. Evaluation was done
for high-risk patients defined as having 10-year risk of a
major osteoporotic fracture >20% based on IOF FRAX
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tool or defined as those with prevalent vertebral fractures
and BMD T-score <—2.5. Given that abaloparatide price is
not yet available in EU, several scenarios including parity
to teriparatide and 10-30% discount/premium were con-
sidered. Costs and utility values were derived from the
literature.

Results: Over the lifetime horizon and 1,000,000 simu-
lations for each treatment strategy, abaloparatide was
cost-saving (lower costs for more QALYs) compared
with teriparatide. The cost per QALY of abaloparatide
compared with no treatment fell under a threshold rec-
ommended by WHO. In women with prevalent vertebral
fracture and BMD T-score <-2.5, abaloparatide was
cost-effective at a threshold of €50,000 per QALY
gained compared to DMAB and generic ALN and
across all age groups.

Conclusion: In patients at high risk of fragility fractures,
abaloparatide is a cost-effective (dominant) alternative to
teriparatide as well as antiresorptive agents DMAB and generic
ALN.

Disclosures: MH and JYR: Research grants from Radius
Health through institution. SAW and LF: Employee, Radius
Health, Inc.
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RESULTS FROM A 52-WEEK, PHASE 2A STUDY OF
AN INTRA-ARTICULAR, WNT PATHWAY
INHIBITOR, SM04690, FOR KNEE OSTEOARTHRITIS
Y. Yazici', T. Mcalindon®, A. Gibofsky3, N. Lane®, D.
Clauw’, C. Swearingen], A. Difrancesco!, J. Tambiah', M.
Hochberg®

'Samumed, LLC, San Diego, United States, >Tufts Medical
Center, Boston, United States, 3Hospital for Special Surgery,
New York, United States, *UC Davis Medical Center, Davis,
United States, 5University of Michigan, Ann Arbor, United
States, 6University of Maryland School of Medicine,
Baltimore, United States

Objective: Wnt signaling is upregulated in osteoarthritis
(OA) and involved in cartilage degradation. SM04690 is
a small molecule Wnt pathway inhibitor in development
as a potential disease modifying osteoarthritis drug for
knee OA. A phase 2a study was conducted to identify a
target population and optimize dose. The primary end-
point was change from baseline in WOMAC Pain at
Week 13. Secondary endpoints included change from
baseline in WOMAC Pain, Function and change in

radiographic medial compartment joint space width
(mJSW) at Week 52.

Material and Methods: Kellgren-Lawrence (KL) grades
2-3 knee OA subjects received a single 2 mL injection
of SM04690 0.03 mg, 0.07 mg, 0.23 mg or saline
(PBO) in their target (most painful) knee. WOMAC
Pain and Function subscores were measured at Weeks
0, 4, 13, 26, 39 and 52. Knee radiographs (PA, weight-
bearing, positioned) were taken at Weeks 0, 126, 52.
Analysis of covariance adjusted for baseline with multiple
imputation in the intent-to-treat (ITT) population and a pre-
specified subgroup analysis of subjects with unilateral symp-
toms (US subgroup) were performed.

Results: 455 subjects (mean age 60.3 [£8.7], BMI 29.9
[+4.6] kg/m?, female 58.9%, KL 3 [64.4%], US
[36.0%]) were enrolled. SM04690 appeared well tolerat-
ed and incidence of adverse events was similar in active
and PBO groups. In ITT, minimum clinically important
differences (>10% range) from baseline were seen in all
WOMAC subscores at all timepoints, but these changes
in active treatment arms were not significant compared
to PBO. In the US subgroup (n=164), 0.07 mg
SM04690 showed statistically significant improvements
in WOMAC Pain (4.4, P=0.049), WOMAC Function
(—17.5, P=10.035) and mJSW (0.39 mm, P=0.021) at
Week 52 compared to PBO (Figure).

Conclusion: While the primary endpoint was not met, in a
target population of subjects with unilateral symptoms treated
with SM04690, WOMAC Pain, WOMAC Function, and
mJSW were significantly improved over PBO. Further inves-
tigation of the 0.07 mg SM04690 Unilateral Symptomatic
population is warranted.

Disclosures: Y. Yazici, C. Swearingen, A. DiFrancesco, and J.
Tambiah are all employees and shareholders of Samumed,
LLC. T. McAlindon: Consulting for and grant research support
from Samumed, LLC and consulting for Astellas, Flexion,
Pfizer, Regeneron, and Seikugaku. A. Gibofsky: Sharcholder
of Abbvie, Amgen, Johnson & Johnson, GSK, and Regeneron;
consulting for Abbvie, Pfizer, Horizon Iroko, Celgene,
Novartis/Sandoz, and Samumed, LLC; and speaker for
Abbvie, Celgene, and Pfizer. N. Lane: Consulting for
Samumed, LLC. D. Clauw: Consulting for AbbVie, Astellas,
Cerephex, Eli Lilly, Forest Laboratories, Johnson and Johnson,
Merck, Pfizer, Purdue, Samumed, LLC, Theravance, Tonix,
UCB, Willams and Connolly LLP, and Zynerba. M.
Hochberg: Consulting for Bioberica, EMD Serono, Novartis
Pharma AG, Plexxikon, Pfizer, Proximagen, Regeneron,
Samumud, LLC, and Theralogix LLC.
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*Minimal clinically important difference (MCID) defined as 10% of WOMAC Pain scale, or 5 points.
1MCID defined as 10% of WOMAC Function scale, or 17 points.
$Minimum detectable difference (MDD) defined as 0.13 mm of medial joint space width.

@ Springer

15



Osteoporos Int

0Cs5

JOINT SPACE WIDTH CRITERIA CAN REDUCE
KNEE OA TRIAL HETEROGENEITY: PHASE 2
POST-HOC DATA FROM WNT PATHWAY
INHIBITOR, SM04690

P. Conaghanl, J. Tambiah?, C. Swearingenz, S. Kennedyz, M.
Bowes3, A. Brett® , C. Latterman®

1University of Leeds, Leeds, United Kingdom, 2Samumed, LLC,
San Diego, United States, 3Imorphics, Manchester, United
Kingdom, 4University of Kentucky, Lexington, United States

Objective: Limitations of Kellgen-Lawrence (KL) grading in
osteoarthritis (OA) trials include inconsistent interpretation lead-
ing to study population heterogeneity. Knees with radiographic
2—4 mm medial joint space width (mJSW) showed improved
responsiveness for OA biomarkers over 12 months'. This crite-
rion was applied post-hoc to data from a phase 2 trial of
SM04690, a small molecule Wnt pathway inhibitor in develop-
ment as a potential disease modifying knee OA drug (DMOAD).
Material and Methods: Knee OA subjects, KL grades 2-3,
were randomized to receive a single 2 mL intra-articular injection
of 0.03 mg, 0.07 mg, or 0.23 mg SM04690 or placebo (PBO)
into the target (most painful) knee at Day 0. Radiographs (PA,
weight-bearing, QuAP positioned), were taken at Weeks 0 and
52. Two blinded, centralized readers measured mJSWs that were
subsequently compared in a post-hoc manner between

specified groups (ITT, KL 2, KL 3, mJSW 2-4 mm).
Heterogeneity was assessed with mJSW ‘box’ and ‘whis-
ker’ plots. Finally, to assess effects of baseline heterogeneity,
Week 52 in-group changes in mJSW were compared.
Results: Of 453 subjects, 161 were graded as KL 2,290 as KL
3, and 258 had baseline 24 mm mJSWs. Baseline heteroge-
neity was reduced in the 2—4 mm group compared to ITT,
KL2, and KL3 groups (Figure). Observed mJSW changes at
Week 52 compared to PBO were beyond measurement error
(>0.13 mm)* for 0.03 mg and 0.07 mg SM04690 doses in the
2-4 mm group, and 0.03 mg dose in the KL 2 group (Table).
Conclusion: A less heterogenous baseline reduces measure-
ment variability, which may therefore reduce the required pop-
ulation size in a clinical trial, whilst maintaining statistical
power to detect change beyond radiographic measurement
error. Specific mJSW inclusion criteria should be considered
in knee DMOAD trials.

Disclosures: J. Tambiah, C.J. Swearingen, and S. Kennedy:
employees and shareholders of Samumed, LLC; P. Conaghan:
Consultant for Flexion Therapeutics, AbbVie, Infirst, Medivir,
Merck Serono, Novartis, and Ono Pharmaceutical Co.; M.
Bowes and A. Brett: employees of Imorphics; C. Latterman:
Consultant for Samumed, LLC, Vericel, and Cartiheal.

References:
"Bowes et al. EULAR 2017, *Dupuis et al. OAC 2003.

80
75 0

70- i
65
60
55
50
45
40
35
30-
25
20
15
10
05
00

— 1 >
o1 —
>

<1
o

11>
—_

Baseline Medial Joint Space Width (mm)

<

—

1o

b——--—-—— | o

<A

o

O O O 0 o O &

& L& &R & &8
5 4 o ¢ )
NORN NN

T KL2

g

0

O O O 0 O O O 0
& & &R R
o & o ¢ S 4 Q
PN N NN

>
N N

KL3 JSW 12-41mm

Box and Whisker plof of Baseline JSW in the ITT, in Keflgren-Lawrence Grade 2, Kellgren-Lawrence Grade 3, and restricted within 2-4 mm.
Interior Bar: Median; Box: Interquartie [25-75" range; Whisker. 1.5x Interquartile Range; Interior Symbol: Mean; Exterior Symbol: Outler

@ Springer



Osteoporos Int

Table. mJSW measurements by group

ImT

0.03 mg 0.07 mg 0.23 mg PBO
N 112 117 110 116
Baseline (mm) [Mean (SE)] 3.42(0.12) 3.45 (0.10) 3.06 (0.12) 3.31(0.13)
Week 52 Change from Baseline  -0.04 (0.06) -0.09 (0.06) -0.16 (0.07) -0.14 (0.06)
Week 52 Compared to PBO 0.10 (0.09) 0.06 (0.09) -0.02 (0.09) -
P-value 0.259 0.529 0.807 -

Baseline Kellgren-Lawrence Grade 2

0.03 mg 0.07 mg 0.23 mg Placebo
N 38 43 39 41
Baseline (mm) [Mean (SE)] 3.94 (0.20) 4.07 (0.16) 3.82(0.14) 3.92(0.17)
Week 52 Change from Baseline  0.10 (0.10) -0.13 (0.09) -0.08 (0.07) -0.13 (0.11)
Week 52 Compared to PBO 0.23 (0.15) 0.02 (0.14) 0.06 (0.14) -
P-value 0.129 0.891 0.681 -

Baseline Kellgren-Lawrence Grade 3

0.03 mg 0.07 mg 0.23 mg Placebo
N 73 74 69 74
Baseline (mm) [Mean (SE)] 3.14 (0.14) 3.09 (0.12) 2.67 (0.15) 3.00 (0.16)
Week 52 Change from Baseline  -0.12 (0.07) -0.07 (0.09) -0.24 (0.09) -0.16 (0.09)
Week 52 Compared to PBO 0.03 (0.11) 0.09 (0.12) -0.09 (0.13) -
P-value 0.774 0.473 0.502 -

Baseline JSW between 2 to 4 mm

0.03 mg 0.07 mg 0.23 mg PBO
N 56 72 65 65
Baseline (mm) [Mean (SE)] 3.12 (0.09) 3.05 (0.06) 2.98 (0.07) 2.99 (0.07)
Week 52 Change from Baseline  -0.03 (0.08) -0.03 (0.08) -0.16 (0.09) -0.22 (0.09)
Week 52 Compared to PBO 0.19(0.13) 0.19(0.12) 0.06 (0.13) -
P-value 0.144 0.121 0.624 -

0cCeé United Kingdom, 5University of Bristol, Bristol, United

SYSTEMATIC SCREENING USING FRAX LEADS TO
INCREASED USE OF, AND ADHERENCE TO, ANTI-
OSTEOPOROSIS MEDICATIONS: THE UK SCOOP
TRIAL

C. Parsons', N. Harvey', L. Shepstone®, J. A. Kanis®, E.
Lenaghan4, S. Clarke®, R. Fordhamz, N. Gittoesé, 1.
Harvey4, R. Holland?, A. Heawoods, N. Redmond’, A.
Howe4, T. Marshall4, T. J. Peters®, D. Torgerson7, T. W.
O’Neillg, E. McCloskeyg, C. Cooper1

'MRC Lifecourse Epidemiology Unit, University of
Southampton, Southampton, United Kingdom, 2University
of East Anglia, Nowich, United Kingdom, 3Centre for
Metabolic Bone Disease, University of Sheffield, Sheffield,
United Kingdom, *University of East Anglia, Norwich,
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Kingdom, 6Queen Elizabeth Hospital, Birmingham, United
Kingdom, 7University of York, York, United Kingdom,
8University of Manchester, Manchester, United Kingdom,
Centre for Metabolic Bone Diseases, University of
Sheffield, Sheffield, United Kingdom

Objectives: We aimed to investigate the effect of a population
based, primary care-led fracture risk screening intervention,
on initiation of anti-osteoporosis medication (AOM), and sub-
sequent adherence.

Methods: The ‘Screening for prevention of fracture in older
women’ (SCOOP) study was a UK multi-centre RCT of
screening for osteoporotic fracture risk. 12,483 women (70—
85 years) were randomised to either assessment using the
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FRAX tool +/— DXA BMD, with medication recommended
for those found to be at high fracture risk, or to usual NHS care.
Self-reported AOM use was obtained by postal questionnaire
at 6, 12, 24, 36, 48 and 60 months. Ordered logistic regression
was used to explore baseline determinants of adherence (de-
fined as % study visits at which participants reported taking
AOM, following a positive report at the index visit).

Results: The mean (SD) age of participants was 75.6 (4.2)
years, with 6233 randomised to screening and 6250 to the
control group. At 6 months, 73.8% of participants classified
at high fracture risk reported taking AOM (and 12.3% of all
screening participants), compared with 2% of all participants in
the control group. 37.1% in the screening group on treatment at
6 months were still treated at 60 months; the respective figure
for the control group was 21.6%. For those participants com-
menced on treatment later during follow-up, rates of adherence
at 60 months became increasingly similar between intervention
and control participants (e.g. 70.3% vs 68.1% respectively at
60 months for treatment initiated at 48 months). Older age was
associated with lower adherence [OR 0.96 (95%CI: 0.93,
0.98), p =0.001] and history of parental hip fracture with great-
er adherence [OR 1.68 (95%CI: 1.28, 2.20), p < 0.001].
Conclusion: Systematic fracture risk screening using FRAX
leads to markedly greater use of AOM and greater adherence,
in women at high fracture risk, compared with usual care.
These findings inform public health strategies aimed at reduc-
tion of fragility fractures.
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LOCAL OSTEO-ENHANCEMENT PROCEDURE
UTILIZING A NOVEL TRIPHASIC CALCIUM
BASED IMPLANT INCREASES LONG TERM FEA-
ESTIMATED PROXIMAL FEMUR STRENGTH IN
OSTEOPOROTIC WOMEN

T. Keavenyl, M. Bouxseinz, D. Leel, J. Stroncek® , R. Hill? .
Howe>, B. Huber®

'O.N. Diagnostics, Berkeley, United States, ’Harvard
University, Cambridge, United States, *AgNovos
Healthcare, Rockville, United States, 4Copley Hospital,
Morrisville, United States

Objective: To assess femoral strength using CT-based finite
element analysis (FEA) in postmenopausal osteoporotic wom-
en treated with a local osteo-enhancement procedure (LOEP)
to deliver a novel triphasic calcium based implant (AGN1) to
the proximal femur.

Material and Methods: One proximal femur in each of 12
post-menopausal osteoporotic women was treated with AGN1
LOEDP, the contralateral serving as an untreated control. CT
scans were taken pre-operatively and at 12, 24 weeks (N =12),
and 315 weeks (N=10). We used patient-specific, non-linear
FEA ofthe CT scans to non-invasively estimate hip strength in

simulated sideways fall and stance loading conditions
(VirtuOst, O.N. Diagnostics, Berkeley, CA). A scale factor
was applied assuming that either 100% (x = 1.0) or, conser-
vatively, 30% (oc=0.30) of any tissue within the injected bo-
lus volume was normal load-bearing bone.

Results: Mean patient age was 72 years. T-scores of the
treated and control hips were similar at baseline (mean
+SD; —3.1£0.5 and —3.0+0.7). For a sideways fall,
strength increased significantly in treated versus control
femurs with o« =1.00 and 0.30, respectively, at 12 weeks
(63 +£32% and 45+30%), 24 weeks (58 +27% and 40 +
25%) and 315 weeks (37+15% and 23+15%); for
stance loading, strength increased only with a=1.00
(data not shown). Mechanistically, at early time points
newly formed bone adjacent to the implant area provid-
ed additional pathways for load transfer. The analysis
suggests there is new integrated load-bearing bone with-
in the implant area through 315 weeks.

Conclusions: These results suggest that AGN1 LOEP of the
proximal femur in osteoporotic women can substantially in-
crease proximal femoral strength for a sideways fall, the effect
starting soon after treatment and persisting for at least 57 years.
Disclosures: M.B. consults with AgNovos Healthcare; D.F.,
R.H., J.H. employees of AgNovos Healthcare; T.K. consults
with AgNovos Healthcare and O.N. Diagnostics, stock in
O.N. Diagnostics.
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A META-ANALYSIS OF 4 CLINICAL TRIALS OF
DENOSUMAB (DMAB) COMPARED WITH
BISPHOSPHONATES (BPS) IN POSTMENOPAUSAL
WOMEN PREVIOUSLY TREATED WITH ORAL
BISPHOSPHONATES (OBPS)

P. D. Millerl, N. Pannacciulliz, J. Malouf3, A. Singer4, E.
Czerwinski®, H. G. Boneé, C. Wangz, R. B. Wagmanz, J. P
Brown’

!Colorado Center for Bone Research, Lakewood, United
States, 2Amgen Inc., Thousand Oaks, United States,
3Hospi‘cal de la Santa Creu i Sant Pau, Barcelona, Spain,
*Georgetown University Medical Center, Washington,
United States, >Krakow Medical Center, Krakow, Poland,
6Michigan Bone and Mineral Clinic, Detroit, United States,
"CHU de Quebec Research Centre and Laval University,
Quebec City, Canada

Objective: Meta-analysis of randomized studies comparing
the safety and efficacy of transitioning to DMADb versus con-
tinuing on oBPs.

Materials and Methods: Data were pooled from 4 ran-
domized studies in postmenopausal women with low
bone mass or osteoporosis, aged >55 years, pretreated
with oBPs, and randomized 1:1 to DMAD (60 mg every

@ Springer
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6 months) or an oral (alendronate 70 mg weekly,
ibandronate or risedronate 150 mg monthly) or intrave-
nous (zoledronic acid 5 mg yearly) BP for 12 months.
Percentage (%) change from baseline (BL) BMD at the
lumbar spine, total hip, femoral neck and 1/3 radius
(assessed in 2 studies) at month 12; % change from
BL in serum C-terminal telopeptide of type I collagen
(sCTX; subset of 1058 subjects) at 1, 6 and 12 months
(in 2 studies); and safety were assessed. Fractures were
collected as adverse events (AEs) and not adjudicated.

Results: 2850 subjects were included (1426 DMAD; 1424
BP): mean (SD) age, 68 (8) years; mean (SD) lumbar
spine BMD T-score, —2.5 (1.0); mean (SD) duration of
prior oBP use, 3.8 (3.6) years. BMD % change from BL
at month 12 was significantly greater with DMADb vs BPs
at all measured sites (Figure) and independent of length of

prior BP use (<2 or >2 years) at all sites measured (except
for 1/3 radius for those with <2 years of prior BP use).
Median sCTX % decrease from BL was greater with
DMAD than BPs at months 1 (=58% vs —12%), 6
(=36% vs —14%), and 12 (=26% vs 8%; all p <0.0001).
Overall AEs/serious AEs were similar between groups.
There were no cases of osteonecrosis of the jaw. Three
events consistent with the definition of atypical femoral
fracture were observed (2 DMAD; 1 BP). Osteoporosis-
related fractures were reported in 47 (3.3%) DMADb and
43 (3.1%) BP subjects.

Conclusion: These data show greater clinical benefit with
increases in BMD, reductions in bone turnover, and similar
safety profile in transitioning from oBPs to DMAD, compared
with continuing on or cycling through BPs.
Acknowledgement: Funded by Amgen Inc.

Figure. Percentage Change in BMD From Baseline at Month 12
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TEN-YEAR CONTINUED NONVERTEBRAL
FRACTURE (NVFX) REDUCTION IN
POSTMENOPAUSAL OSTEOPOROSIS WITH
DENOSUMAB (DMAB) TREATMENT

S. Ferraril, P. W. Butlerz, D. L. Kendler3, P. D. Miller4, C.
Roux’, A. T. Wangz, R. B. Wagmanz, E. M. Lewiecki®
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Objective: Assess long-term fracture rates with up to10 years
of DMAD treatment in the FREEDOM EXT.

Methods: In FREEDOM, subjects were randomized to
placebo or DMAb 60 mg every 6 months (Q6M) for
3 years. Those who missed <1 dose could enroll in
the 7-year EXT, in which all subjects received open-
label DMADb; long-term (LT) subjects could receive up
to 10 years of DMAb and XO subjects up to 7 years of
DMADb. NVFx rate in the first 3 years of DMAb was
compared with 1) years 4-7 in LT and XO groups sep-
arately and combined, and 2) years 4-10 in the LT
group. Adjusted rate ratios (RR, 95% confidence inter-
vals [CIs]) between time periods were computed by
generalized estimating equation Poisson regression.
Results: Of 5928 subjects eligible for the EXT, 4550
(77%) enrolled (N=2343 LT, N=2207 XO). Baseline
characteristics at FREEDOM and EXT and percent of
subjects completing the EXT were balanced across
groups. In the LT group, NVFX rate (95% CI) was

1.98 (1.67-2.34) per 100 subject-years over the first
3 years of DMAD treatment, 1.54 (1.29-1.83) over years
4-7 (RR 0.79, p=0.046; Table), and 1.44 (1.24-1.66)
over years 4-10 (RR 0.74, p=0.008). In the XO group,
NVFX rate was 2.37 (1.97-2.84) during the first 3 years
and 1.52 (1.24-1.87) during years 4-7 (RR 0.65, p=
0.002). In the combined LT+ XO group, NVFX rate
was 2.15 (1.90-2.43) during the first 3 years and 1.53
(1.34-1.75) during years 4-7 (RR 0.72, p<0.001). For
6089 subjects exposed to DMAb in FREEDOM or the
EXT, the rate of bone safety events (ONJ or AFF) was
4.2 per 10,000 subject-years.

Conclusion: Compared with the first 3 years of DMAD treat-
ment, a longer duration of DMADb therapy was associated with
a further decrease in NVFx rate through 10 years. Long-term
reduction in bone remodeling is not only associated with con-
tinued increases in BMD (Bone ASBMR 2016), but also with a
favorable benefit/risk profile for bone.

Funding: Amgen Inc.

Table. Comparison of Nonvertebral Fracture Rates up to 10 Years of Denosumab

Treatment

First 3 Years of

Years 4-7 of Years 4-10 of

DMADb Treatment DMAb Treatment DMADb Treatment

Long-term Subjects
(N = 2343)

Fracture Rate (95% Cl)

Rate Ratio (95% CI) [Referent]
p-value
Cross-over Subjects
(N = 1731) 123 Fractures

Fracture Rate (95% Cl)
Rate Ratio (95% CI)
p-value

Long-term and
Cross-over Subjects
Combined

(N = 4074)

Fracture Rate (95% Cl)

140 Fractures
1.98 (1.67-2.34)

2.37 (1.97-2.84)
[Referent]

263 Fractures

2.15 (1.90-2.43)

126 Fractures 184 Fractures

154 (1.29-1.83)

0.79 (0.62—1.00)
p=0.046

1.44 (1.24-1.66)

0.74 (0.60-0.93)
p=0.008

91 Fractures

152 (1.24-1.87)

0.65 (0.50-0.86)
p=0.002

217 Fractures

153 (1.34-1.75)

Rate Ratio (95% Cl) [Referent] 0.72 (0.61-0.86)
p-value p < 0.001

N = number of subjects who completed FREEDOM (ie, completed their 3-year visit and did
not discontinue IP), did not miss >1 dose of IP in FREEDOM, and who enrolled in the
Extension. In addition, cross-over subjects completed 3 years of the extension and did not
miss >1 dose of DMADb during the first 3 years of the Extension. Fracture rates and rate ratios
were obtained using generalized estimating equation Poisson models; fracture rates are per
100 subject-years. Rate ratios relative to the first 3 years of DMAb treatment were adjusted
for age, total hip BMD T-score, weight, and history of nonvertebral fracture. In addition, the
treatment group variable was included in the model for the combined analysis only.
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DENOSUMAB IMPROVES GLYCEMIC CONTROL
OF TYPE 2 DIABETIC PATIENTS WITH
OSTEOPOROSIS

C. K. Chew!, S. Khosla?, R. Rizza%, J. Geske®, B. Clarke?

"Department of Endocrinology, Tan Tock Seng Hospital,
Singapore, Singapore, “Division of Endocrinology, Diabetes,
Metabolism, and Nutrition, Mayo Clinic, Rochester, United
States, *Division of Biomedical Statistics and Informatics,
Mayo Clinic, Rochester, United States
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Objective: Denosumab (DMab) has been shown to stim-
ulate human beta cell proliferation through inhibition of
RANKL pathway in mice.! The primary aim of this
study was to determine if DMab could improve glyce-
mic control in T2DM or preDM patients with
osteoporosis.

Methods: This was a retrospective case control study of
subjects aged 45 to 100 years with T2DM or preDM
and osteoporosis treated at Mayo Clinic between 01/01/
2009 and 07/13/2016. Subjects were divided into 3
groups based on osteoporosis treatment with DMab,
oral or IV bisphosphonate (BP), or calcium and/or vi-
tamin D (Ca/vitD) supplementation. They were
matched for age, sex, BMI and duration of T2DM or
preDM in each group. Fasting plasma glucose (FPG),
hemoglobin Alc (HbAlc) and weight were assessed at
0, 6 and 12 months after subjects started osteoporosis
treatment.

Results: There were 115 eligible subjects in each group.
Subjects in the DMab group were older. There were no
significant differences in sex, BMI, duration of T2DM
or preDM, baseline HbAlc and baseline FPG between
the groups. From 0 to 12 months, there was significant
difference in HbAlc change amongst the groups (Ca/
vitD: +0.14%, BP: +0.30%, DMab: —0.29%; p-value =
0.01). There was also significant difference in weight
change amongst the groups from 0 to 6 months (Ca/
vitD: —0.17 kg, BP: +0.95 kg, DMab: —0.99 kg; p-val-
ue=0.01) and from 0 to 12 months (Ca/vitD: —0.25 kg,
BP: +0.81 kg, DMab: —2.47 kg; p-value=0.0003).
There was no significant difference in FPG change at
any time point across the groups. When the groups were
divided into subgroups of subjects with T2DM or
preDM, the difference in HbAlc change from 0 to
12 months and difference in weight change from 0 to
6 months and from 0 to 12 months amongst the groups
remained statistically significant in subjects with T2DM.
However, in subjects with preDM, only the difference in
weight change from 0 to 6 months and from 0 to
12 months amongst the groups remained statistically
significant.

Conclusion: DMab is useful for treatment of osteoporo-
sis. Our study demonstrates that it may also be useful
for glucose lowering, especially in osteoporotic patients
with T2DM.

Reference:

1. Kondegowda NG, et al. Osteoprotegerin and
denosumab stimulate human beta cell proliferation
through inhibition of the Receptor Activator of NF-
kB Ligand pathway. Cell Metabolism. 2015;22:77—
85.
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EVALUATION OF INVASIVE ORAL PROCEDURES
AND EVENTS (OPES) IN WOMEN WITH
POSTMENOPAUSAL OSTEOPOROSIS (PMO)
TREATED FOR UP TO 10 YEARS WITH
DENOSUMAB (DMAB): RESULTS FROM THE PHASE
3 FREEDOM OPEN-LABEL EXTENSION (EXT)

N. B. Watts', J. T. Grbic?, N. Binkley®, P. W. Butler®, X. Yin*,
A. Tierney®, R. B. Wagman*, M. McClung’

1Mercy Health, Cincinnati, United States, 2Columbia
University, New York, United States, 3University of
Wisconsin School of Medicine and Public Health,
Madison, United States, 4Amgen Inc., Thousand Oaks,
United States, 5Oregon Osteoporosis Center, Portland,
United States

Objective: Evaluate OPEs (specifically, scaling/root planing,
tooth extraction, dental implant, natural tooth loss, jaw sur-
gery) in women with PMO treated with DMADb for up to
10 years (yrs) in FREEDOM Ext.

Materials and Methods: In FREEDOM, women with
PMO were randomized to DMAb 60 mg or placebo
(PBO) SC every 6 months for 3 yrs. Those who missed
<1 dose of DMAb or PBO and completed the Yr 3 visit
were eligible for the 7 yr. open-label Ext and received
DMAD regardless of original treatment assignment.
Women who reached the Ext Yr 3 visit were asked to
record their history of invasive OPEs since the start of
the Ext to Yr 2.5 and oral events (including jaw sur-
gery) in the prior 6 months. The questionnaire was then
administered every 6 months until the end of the Ext.
Results: During the Ext, the rate of osteonecrosis of the
jaw (ONJ) was 5.2 per 10,000 patient-yrs. The majority
of women (79%; 3591/4550) completed at least one
OPE questionnaire. Of these, 1621 (45.1%) reported at
least one invasive OPE (Table; incidence of individual
OPEs similar across groups). There were 12 confirmed
ONJ cases among women who completed the question-
naire (11 had OPE) and one case in a woman who did
not. ONJ incidence was 0.7% (11/1621) in women
reporting invasive OPEs and 0.05% (1/1970) in women
reporting no invasive OPEs. Of the 12 ONJ cases with
questionnaire results, 10 resolved with treatment, one
outcome was unknown, one was ongoing at the end of
study.

Conclusion(s): Nearly all ONJ cases observed in
FREEDOM Ext occurred after a reported invasive
OPE. While invasive OPEs were common in this group
of DMAb-treated women with PMO, ONIJ incidence
was low. The actual number of invasive OPEs may be
underestimated due to limited data capture in medical
charts and recall bias in subjects with events occurring
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in the first 2.5 yrs. of the Ext. ONJ is an adverse event
of interest that continues to be monitored in DMADb
pharmacovigilance activities.

Acknowledgements: Funded by Amgen Inc.

Table: Invasive OPEs during the EXT for patients who completed at
least one oral event questionnaire

7-yr FREEDOM Extension

Cross-over  Long-term  All
(N=1731) (N =1860) (N =3591)
Age at EXT baseline 74.3 (4.9) 74.4 (4.8) 74.3 (4.8)
in yrs., mean (SD)
Any invasive oral 795 (45.9) 826 (44.4) 1621 (45.1)
procedure or event, n (%)
Scaling root planing 503 (29.1) 531 (28.5) 1034 (28.8)
Tooth extraction 434 (25.1) 458 (24.6) 892 (24.8)
Dental implant 100 (5.8) 112 (6.0) 212 (5.9)
Natural tooth loss 72 (4.2) 75 (4.0) 147 (4.1)
Jaw surgery* 16 (0.9) 17 (0.9) 33(0.9)

N = Number of patients who received >1 dose of investigational product
in the EXT and responded to >1 oral event questionnaire related to the
EXT

n = Number of patients with an OPE

*Collected in the oral event survey every 6 months; therefore, jaw surgery
in the first 2.5 years of the EXT was not captured
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EFFECTS OF ROMOSOZUMAB IN
POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS AFTER 2 AND 12 MONTHS
ASSESSED BY MICRO COMPUTED TOMOGRAPHY
AND HISTOMORPHOMETRY ON ILIAC CREST
BONE BIOPSIES

P. Chavassieux', R. Chapurlat', J.-P. Roux', N. Portero-
Muzyl, P. Garcia®, J. P. Brown?, S. Horlait*, C. Libanati’, R.
Boyce6, A. Wang6, A. Grauer®

'INSERM UMR 1033, Université de Lyon, Lyon,
France, 2Hospital Universitario de Monterrey,
Monterrey, Mexico, 3CHU de Quebec Research Centre
and Laval University, Quebec, Canada, 4Amgen Inc.,
Boulogne-Billancourt, France, SUCB Pharma, Brussels,
Belgium, 6Amgen Inc., Thousand Oaks, CA, United
States

Romosozumab

Placebo

Tb.BV/TV (%)

Objective: Romosozumab, a sclerostin antibody, increases
bone formation and BMD, and reduces bone resorption and
fracture risk. We evaluated the effects of romosozumab on
iliac crest bone biopsies by histomorphometry (HM) and
microCT in postmenopausal women with osteoporosis partic-
ipating in the FRAME trial (NCT01575834).!

Methods: Women received romosozumab (ROMO) 210 mg
or placebo (PBO) monthly for 12 months (m) and underwent
transiliac biopsies at 2 m or 12 m. For microCT assessment, 28
women (14 PBO, 14 ROMO) were evaluable at 2 m, and 71
(32 PBO, 39 ROMO) at 12 m. For the HM assessment, 29
women (14 PBO, 15 ROMO) underwent quadruple fluoro-
chrome labelling at 2 m, and 70 (31 PBO, 39 ROMO) double
labelling at 12 m.

Results: At 2 m vs 0 m, BFR/BS significantly increased
in cancellous and endocortical bone with ROMO
(»<0.001) with no significant change with PBO. From
0 m to 2 m, BFR/BS increased in cancellous bone by
+328% (ROMO) vs +79% (PBO; p=0.007) and in
endocortical bone by +233% (ROMO) vs —34% (PBO;
p<0.001). At 2 m and 12 m, resorption indices (ES/
BS) significantly decreased in cancellous and
endocortical bone with ROMO vs PBO. Over 12 m
there were significant increases in W.Th, bone mass
Tb.Th and Ct.Th with ROMO vs PBO (all p<0.03),
with normal bone texture and quality. At 2 m,
microCT showed a significant decrease in Tb.Sp with
ROMO vs PBO (p=0.046); at 12 m, Tb.BMD,
Tb.TMD and Tb.BV/TV (Figure) significantly increased
with ROMO vs PBO (all p<0.05). The significant in-
crease in Tb.Th (»p=0.001) and decrease in TBPf (p=
0.03) suggested an improvement of the
microarchitecture with ROMO vs PBO.

Conclusion: Romosozumab treatment for 12 m led to an
early, significant bone-forming effect associated with a
sustained decrease in bone resorption. These effects
were associated with increased bone mass and improved
microarchitecture.

Reference:
1. Cosman F et al. N Engl J Med 2016;375:1532-43.

Funding: Amgen Inc., Astellas Pharma, UCB Pharma.

Figure: Bone samples representative of the median observed
results at Month 12
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A PHASE 3 RANDOMIZED, DOUBLE-BLIND,
PLACEBO-CONTROLLED STUDY INVESTIGATING
THE EFFICACY AND SAFETY OF BUROSUMAB, AN
ANTI-FGF23 ANTIBODY, IN ADULT X-LINKED
HYPOPHOSPHATEMIA (XLH)

P. Kamenicky'], R. Lachmann?®, T. O. Car'penter3 , M. Cohen-
Solal4, R. Eastell’, M. L. Brandi6, R. K. Crowley7, S. H.
Ralston®, M. K. Javaid’, R. Keen'®, K. Briot'!, H. L. Cheonglz,
Y. ImanishiB, N. Itol4, H. Tanaka' , L. Zhanglé, C. Theodore-
Oklota'®, M. Mealiffe'®, J. San Martin'®, K. L. Insogna3
"Université Paris-Sud, Le Kremlin Bicétre, France,
*University College London Hospitals, London, United
Kingdom, 3Yale School of Medicine, New Haven, United
States, 4H(‘)pital Lariboisiére, 2 rue Ambroise Paré, Paris,
France, 5University of Sheffield, Sheffield, United Kingdom,
®Azienda Ospedaliero Universitaria Careggi, Firenze, Italy,
’St Vincent’s University Hospital and University College,
Dublin, Ireland, 8University of Edinburgh, Western General
Hospital, Edinburgh, United Kingdom, ‘NDORMS,
University of Oxford, Oxford, United Kingdom, '’Royal
National Orthopaedic Hospital, Stanmore, United Kingdom,
"Centre d’Evaluation des Maladies Osseuses, Hopital
Cochin, Paris, France, '*’Seoul National University
Children’s Hospital, Seoul, South Corea, 30saka City
University Graduate School of Medicine, Osaka, Japan,
“University of Tokyo, Tokyo, Japan, '*Okayama Saiseikai
General Hospital, Oakayama, Japan, '®Ultragenyx
Pharmaceutical Inc., Novato, United States

Objective: We evaluated the efficacy and safety of
burosumab, a fully human monoclonal antibody against
FGF23, in adults with XLH.

Methods: CL303 is an ongoing, Phase 3, double-blind, mul-
ticenter study examining the efficacy and safety of burosumab
in adults with XLH. Subjects were randomized 1:1 to receive
burosumab 1 mg/kg or placebo subcutaneously every 4 weeks.
After 24 weeks, subjects in the placebo group crossed-over to
receive burosumab, and all subjects continued treatment for an
additional 24 weeks.

Results: A significantly greater percentage of subjects in
the burosumab group attained the primary endpoint of
mean serum phosphorus above the lower limit of normal
(LLN) at the midpoint of the dosing intervals through
week 24 compared with the placebo group (94% vs 8%;
p<0.0001); increases were maintained between weeks
24-48, (crossover 89.4%, burosumab-only 83.8%). At
baseline, 91 and 65 active fractures/pseudofractures (Fx/
PFx) were present in 58% and 47% of subjects in the
crossover and burosumab-only group, respectively. At
Week 24, burosumab-treated subjects were more likely
to show Fx/PFx healing (odds ratio 16.8, p <0.0001). At
Week 48, the burosumab-only group showed additional

@ Springer

Fx/PFx healing; the crossover group showed healing sim-
ilar to that of the burosumab-only group at Week 24. For
key secondary endpoints, burosumab showed greater re-
ductions than placebo at Week 24 in stiffness scores (p =
0.012), and non-significant reductions in pain (p = 0.092)
and physical functioning (p =0.048) scores. At Week 48,
both groups showed significant decreases from baseline
(or week 24 for crossover) in stiffness (both p <0.0001),
physical functioning (both p <0.001), and pain (both p <
0.0001) scores; and fewer subjects reported analgesic use.
Fifteen subjects had serious AEs, none were drug-related.
There were no meaningful changes in calcium, iPTH, or
nephrocalcinosis scores.

Conclusions: In adults with XLH, burosumab was well toler-
ated and associated with improvements in serum phosphorus
levels, pain, stiffness, physical functioning, and fracture/
pseudofracture healing.

Disclosures: PK, RL, TOC, MM, RE, MLB, RC, SR,
KMJ, RK, KB, HC, YI, NI, HT, and KI have received
research support from Ultragenyx or Kyowa Kirin. LZ,
CT-O, MM, and JSM are employees and shareholders of
Ultragenyx.

Summary of Burosmab Efficacy in CL303 at Week 48

Assessment Placebo > Burosumab
Burosumab Only
Crossover (n=68)
(n=0606)
Serum Phosphorus, mmol/L
Baseline 0.62+0.01 0.65+0.01
Week 22° 0.65+0.01 0.94+0.02
Week 24 (Trough) 0.67+0.01 0.82+0.02
Week 46° 0.98+0.02 0.96+0.02
Week 48 (Trough) 0.80+0.02 0.79+0.02
Percentage of Healed Fx/PFx, %
Week 24 (Placebo-Controlled) 8 43
Week 48 (All on Burosumab) 35 63
Percentage of Subjects Using Pain
Medication, % Opioid / % NSAID
Baseline 20/ 65 25/69
Week 24 (Placebo-Controlled) 21/58 24/63
Week 48 (All on Burosumab) 6/17 6/19
BPI Worst Pain
Baseline 6.5+0.2 6.84+0.2
Week 24 (Placebo-Controlled) 6.1+£0.3 5.8+0.2
Week 48 (All an Burosumab) 4.9+0.3 5.6+0.2
Change at Week 48 -1.5+02 -1.1+£0.2
WOMAC Physical Functioning
Baseline 439+2.5 50.8+2.4
Week 24 (Placebo-Controlled) 42.7+2.8 434+24
Week 48 (All on Burosumab) 347+28 384+23
Change at Week 48 —-64+29 —7.8+2.1

WOMAC Stiffness
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(continued)
Baseline 61.4+2.6 64.7+2.5
Week 24 (Placebo-Controlled) 60.4+2.7 53.7+2.5
Week 48 (All on Burosumab) 447+2.8 453+2.7
Change at Week 48 —-153+35 -16.0+3.3

Baseline, Week 22, Week 24, Week 46, and Week 48 data are presented as
mean = SE. Change refers to least squares mean + SE change from
baseline.

“Mid-point of the dose interval

BPI, Brief Pan Inventory; Fx/PFx, FracturesfPseudofractures; NSAID,
Nonsteroidal anti-inflammatory drugs; WOMAC, Western Ontario and
McMaster Universities Osteoarthritis Index.
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EFFECTS OF RESISTANCE AND IMPACT
EXERCISE TRAINING ON TRABECULAR BONE
MICROARCHITECTURE AND KNEE CARTILAGE
HEALTH IN OLDER ADULTS: AN 18-MONTH
RANDOMIZED CONTROLLED TRIAL

R. M. Dalyl, J. Gianoudis', M. E. Kersh?, Y. Wang3, C. A.
Bailey4, P.R. Ebeling3 ,C. A.Nowson', K. M. Sanders’, F. M.
Cicuttini®, K. D. Hill®

'Deakin University, Melbourne, Australia, 2University of
Illinois at Urbana-Champaign, Illinois, United States,
3Monash University, Melbourne, Australia, “The University
of Melbourne, Melbourne, Australia, >Australian Catholic
University, Melbourne, Australia, Curtin University, Perth,
Australia

Objective: We previously demonstrated that high-velocity re-
sistance training (HV-RT) combined with weight-bearing ex-
ercise (Ex) improved hip and spine BMD (net gain 1.1-1.2%),
muscle strength, power and function in older adults at in-
creased risk for falls and fracture. This study aimed to examine
the effects of this intervention on trabecular microarchitecture
and knee cartilage health.

Methods: In this 18-month RCT 162 adults aged 60+ years
were randomised to Ex (n=81) or usual-care (Con, n=81).
Ex consisted of HV-RT, weight-bearing impact (60—180 im-
pacts/session) and challenging balance training 3 d/week.
Outcomes included: proximal tibia bone-volume/total-volume
fraction (BV/TV), trabecular number (TbN), thickness (TbTh)
and separation (TbSp), cartilage volume (CV), tibiofemoral
(TF) cartilage defects (CD) and bone marrow lesions
(BMLs) assessed by MRI. CD and BMLs were assessed as
changes can increase cartilage loss and may be indicative of
incipient OA.

Results: 150 adults (93%) completed the study; 97/120 had
repeat MRI scans. Ex attendance averaged 55% (range 0—
98%). After 18-months there was a 1.8% (P =0.07) net ben-
efit to BVTV in Ex (+0.5%, P = 0.56) relative to Con (—1.3%,
P <0.05), which was driven largely by a reduction in Con for

TbTh (Ex —0.1 vs Con —0.2%) and TbN (Ex +0.6 vs —1.1%)
and increased TbSp (Ex +0.6 vs Con +2.2%). An equal pro-
portion of participants in both groups displayed progression of
CD (Ex vs Con; TF medial, 14 vs 15%; lateral 26 vs 28%) and
BMLs (Ex vs Con, TF medial 14 vs 17%; lateral 7 vs 5%).
Tibial CV losses were similar in Ex and Con (medial, —2.5 vs
—1.5%, P=0.27; lateral, —=3.2 vs —2.5%, P = 0.33), even when
stratified by the presence of CD or BMLs at baseline.
Conclusion: A multi-modal targeted bone loading program
that improved hip and spine aBMD in high risk older adults
led to similar magnitude (but non-significant) net improve-
ments in trabecular bone microarchitecture and had no adverse
effects on knee cartilage structure.

0C15
EFFECT OF TNF INHIBITORS ON BONE
MICROARCHITECTURE IN PATIENTS WITH
ANKYLOSING SPONDYLITIS: A LONGITUDINAL
STUDY BASED ON HIGH-RESOLUTION
PERIPHERAL QUANTITATIVE BASED (HRPQCT)
N. Nigil Haroon', R. Inman?, E. Szabo>, A. M. Cheung2
'NOSN, SUDBURY, Canada, 2UNIVERSITY OF
TORONTO, TORONTO, Canada, *'UHN, TORONTO,
Canada

Background: Ankylosing spondylitis (AS) is associated with
high risk of fractures. BMD, bone microarchitecture and
strength are negatively affected in AS. TNF inhibitors such
as etanercept, adalimumab, golimumab and infliximab are the
mainstay of treatment in AS. However no data is available on
the effect of TNF inhibitors on bone microarchitecture and
strength. This study aimed to assess the effect of TNF inhib-
itors on bone microarchitecture in patients with AS.
Methods: AS was defined by Modified New York criteria.
Areal BMD was measured by DXA. Volumetric BMD
(vBMD) and bone microarchitecture were measured using
highresolution peripheral quantitative CT (HRpQCT) at the
radius and tibia at baseline and after one year of treatment
with TNF inhibitors. Intake of calcium and vitamin D were
optimized.

Results: There were 31 subjects (58% men). Mean (+SD) age
and BASDALI were 40 + 14 years and 4.1+ 2.1 respectively.
Median duration of disease was 14 (IQ: 6.5-25.5) years. Mean
duration of follow-up was 15 months. Areal BMD (n =22) at
lumbar spine (1.053+ 0.235 vs. 1.049+ 0.202,p = 0.89), total
hip (0.944+ 0.152 vs. 0.912+ 0.164,p = 0.5), and femoral neck
(0.955+ 0.151 vs. 0.954+ 0.191,p=0.2) did not change sig-
nificantly. HRpQCT (n =31) on follow-up demonstrated that
total, trabecular and cortical volumetric BMD were un-
changed at both radius and tibia. Also, HRpQCT based tra-
becular parameters such as trabecular number, thickness and
separation, BV/TV and cortical parameters such as cortical
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porosity and thickness remained stable. FEA estimates of
bone stiffness and stress tended to be lower at the radius on
follow-up however these parameters were not significantly
different at the tibia.

Conclusions: This is the first study to document the changes
in bone strength in AS patients with the use of TNF inhibitors.
Treatment with TNF inhibitors might maintain bone
microarchitecture at cortical and trabecular sites in patients
with AS.
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EFFECT OF LACTOBACILLUS REUTERI ON BONE
LOSS IN OLDER WOMEN WITH LOW BONE
MINERAL DENSITY — A RANDOMIZED CLINICAL
TRIAL

G. Nilsson!, D. Sundh!, F. Béickhedl, M. Lorentzon'
1Urliversity of Gothenburg, MoéIndal, Sweden

Objective: The importance of the gut microbiome for
bone metabolism in mice has recently been demonstrat-
ed, but no studies are available in humans.
Lactobacillus reuteri ATCC PTA 6475 (L. reuteri
6475) has been reported to increase bone mineral den-
sity (BMD) in mice but its effect on the human skeleton
is unknown. The aim of the present study was to inves-
tigate if dietary supplementation with L.reuteri 6475
could affect bone loss in older women with low BMD.
Material and methods: In this double-blind, placebo-
controlled single-center study, women between 75 and
80 years of age with low BMD, were randomized to receive
10" colony-forming units of L. reuteri 6475 daily (n = 45) or
placebo (n=45). Areal and volumetric BMD and bone
microarchitecture were measured by dual-energy x-ray ab-
sorptiometry and high-resolution peripheral quantitative com-
puted tomography, at baseline and after 12 months. The pri-
mary and prespecified (Clinicaltrials.gov number,
NCT02422082) endpoint was relative change in tibia total
volumetric BMD (vBMD) and secondary outcomes included
relative changes in trabecular bone volume fraction, cortical
vBMD, cortical thickness, and areal BMD.

Results: Supplementation with L. reuteri 6475 signifi-
cantly reduced the loss of tibia total vBMD compared
to placebo (—0.83% [95% confidence interval [CI],
—1.47 to —0.19%] and —1.85% [95% CI, —2.64 to
—1.07%]; mean difference 1.02% [95% CI, 0.02 to
2.03]). For secondary outcomes, none changed signifi-
cantly in the intention-to-treat analysis whereas the loss
in trabecular bone volume fraction was lower in women
treated with L. reuteri 6475 (n=32) compared to placebo
(n=36) in the per protocol analysis (mean difference
0.80% [95% CI, 0.13 to 1.46]). Adverse events did not
differ between the groups.

@ Springer

Conclusion: Supplementation with L. reuteri 6475 for
12 months significantly reduced the loss of tibia total vBMD
in older women with low bone density, and should be further
explored as a novel approach to prevent age-associated bone
loss and osteoporosis.

Disclosures: This study was funded by BioGaia AB, the
Swedish Research Council (VR), the ALF/LUA grant from
the Sahlgrenska University Hospital. The funders had no role
in the design and conduct of the study; collection, manage-
ment, analysis, and interpretation of the data; preparation, re-
view, or approval of the abstract.
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MORE FREQUENT AND MORE SUSTAIN
OSTEOPOROSIS TREATMENT AFTER FRAGILITY
VERTEBRAL FRACTURES WHEN INTRODUCED
EARLY IN INPATIENTS THAN DELAYED IN
OUTPATIENTS

T. Chevallexl, H. Spechbachz, L. Fabreguetl, E. Saule', M.
Hars', J. Stirnemann?, S. Ferrari', R. Rizzoli'

'Division of Bone Diseases, Geneva University Hospitals and
Faculty of Medicine, Geneva, Switzerland, ’Division of
General Internal Medicine, Geneva University Hospitals and
faculty of Medicine, Geneva, Switzerland

Objective: Patients identification and osteoporotic fracture
secondary prevention through fracture liaison service (FLS)
are presently osteoporosis standard care. More frequent and
adequate treatment is ensured when introduced in FLS than
upon recommendation to primary care physician (PCP).
Whether higher prevalence of treatment is observed when
initiated in inpatients than by recommendations to PCP for
patients systematically searched for vertebral fracture in a ser-
vice of general internal medicine is not known. We tested
whether early management of inpatients with newly identified
vertebral fractures leads to a higher percentage of patients with
osteoporosis medication than delayed management in
outpatients.

Methods: Patients over 60 years systematically searched for
vertebral fractures by semi-quantitative visual grading on lat-
eral chest and/or spinal radiographs at admission or during
hospital stay in a general internal medicine ward were includ-
ed either in phase 1 (outpatients care - recommendations to
PCP on assessments and osteoporosis medications to be pre-
scribed) or phase 2 (inpatient care - assessments and osteopo-
rosis medication initiated in hospital). The percentage of pa-
tients under specific osteoporosis treatment was evaluated by
telephone-interview at 3 and 6 months.

Results: Patients included in phases 1 (84 with fracture out of
407 assessed, 21%; 75.7+7.7 years) and 2 (100/524, 19%:;
77.8+9.4 years) were similar for gender, age, Charlson co-
morbidity index, prior fractures, FRAX score and grade 1 or
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>2 vertebral fractures prevalence. A specific osteoporosis
medication was more often prescribed in phase 2 than in phase
1 at 3 (67 vs 19%, p<0.001) and 6 months (69 vs 27%,
p<0.001). Percentage of patients still under treatment was
higher in phase 2 than in phase 1 at 3 (52 vs 19%, p<
0.001) and 6 months (54 vs 29%, p <0.001). Similar results
were observed in patients with grade>2 vertebral fracture
only. Length of stay and destination after discharge were not
different between both phases.

Conclusion: This controlled study highlights that early
patient assessment and osteoporosis treatment initiation
during hospital stay rather than delayed management in
outpatients, is a more efficacious strategy of secondary
fracture prevention for oldest olds with newly detected
vertebral fragility fractures, and that without difference
in length of stay.
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PHYSICAL ACTIVITY PHENOTYPES ARE
ASSOCIATED WITH CARTILAGE VOLUME LOSS
AND KNEE REPLACEMENT, BUT NOT WITH
INCIDENT BONE-MARROW LESIONS OVER 10.7
YEARS

L. P. Munugoda', F. Pan', K. Wills', F. Cicuttini®, S. E.
Graves® , M. Lorimer4, G. Jones', M. L. Callisayal, D. Aitken'
"Menzies Institute for Medical Research, University of
Tasmania, Hobart, Australia, “Department of Epidemiology
and Preventive Medicine, Monash University Medical
School, Melbourne, Australia, >Australian Orthopaedic
Association National Joint Replacement Registry
(AOANJRR), Adelaide, Australia, 4South Australian Health
and Medical Research Institute (SAHMRI), Adelaide,
Australia

Objective: This study aims to identify physical activity
(PA) phenotypes which helps in reducing heterogeneity
of characteristics and to investigate the association of
these phenotypes with tibial cartilage volume, bone

Table 1 Baseline characteristics of the 3 classes

marrow lesions (BMLs) and knee replacements (KR)
over 10.7 years.

Methods: 1046 community-dwelling older adults aged
50-80 years were studied. At baseline, PA was mea-
sured using pedometers (steps/day) and knee pain was
assessed using Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC). MRI scans
were conducted at baseline and 10.7 years to assess
tibial cartilage volume and BMLs. The incidence of
KR was determined by data linkage to the Australian
Orthopaedic Association National Joint Replacement
Registry. Latent class analysis was used to determine
‘PA phenotypes’ based on baseline PA, BMI and
WOMAC pain. Linear mixed-effects and log-binomial
models were used to estimate the associations between
PA phenotypes and change in cartilage volume, incident
BMLs, and KR over 10.7 years. All models were ad-
justed for age, sex, and history of knee injury or sur-
gery, while the KR model was additionally adjusted for
prevalence of knee radiographic osteoarthritis. To ac-
count for missing data, weighted estimating equation
methods were used.

Results: Three PA phenotypes were identified: Class 1:
Normal/overweight participants with low PA and pain
(42%); Class 2: Obese participants with low PA and high pain
(26%); Class 3: Normal/overweight participants with high PA
and low pain (32%). Class 2 had greater cartilage volume loss
over 10.7 years (b—78.0, 95% CI -133.9, —22.1) and, had a
higher risk of KR (RR 2.36, 95% CI 1.20, 4.67) compared to
Class 1. Class 3 was not associated with cartilage volume loss
(b—28.1,95% CI-75.9,19.8) or risk of KR (RR 0.86, 95% CI
0.40, 1.84) compared to Class 1. Similarly, PA phenotypes
were not associated with incident BMLs (Class 2: RR 1.15,
95% CI 0.88, 1.50; Class 3: RR 1.19, 95% CI 0.93, 1.54;
compared to Class 1).

Conclusions: Our findings support the existence of homoge-
neous PA profiles, and suggest that PA interacts with body
weight and knee pain and has long-term impacts on osteoar-
thritis outcomes.

Class 1 Class 2 Class 3

(n=436;42%) (n=275;26%) (n=335;32%)
Mean (SD) Mean (SD) Mean (SD)
Age (years) 65.0 (8.0) 62.5 (7.0) 60.7 6.2)
Sex (Female: %) 50 56 49
Physical activity (steps/day) 6863 (1990) 7373 (2983) 11,944 (2519)
BMI (kg/m?) 26.0 2.5) 34.0 (3.6) 252 2.8)
WOMAC pain 3.6 (5.5) 5.5 (7.9) 2.0 4.5)
Radiographic osteoarthritis (%) 61 65 55
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BMI — body mass index, WOMAC - Western Ontario
McMaster Osteoarthritis Index
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ASSOCIATION BETWEEN DIETARY NUTRIENT
INTAKE AND SARCOPENIA: THE SARCOPHAGE
COHORT STUDY

C. Beaudartl, M. Locquetl, M. Touvierz, J.-Y. Reginsterl, 0.
Bruyére'

"Department of Public Health, Epidemiology and Health
Economics, University of Liége, Liége, Belgium, “Equipe de
Recherche en Epidémiologie Nutritionnelle (EREN, UMR
U1153 Inserm / U1125 Inra / Cnam / Universités Paris 5, 7
et 13, Centre de Recherche en Epidémiologie et Statistiques
Sorbonne Paris Cité (CRESS), Paris, France

Objectives: Aging could be associated with physiological an-
orexia, decreased caloric intake, malnutrition, and weight loss,
which can lead to a decline in muscle mass and muscle func-
tion, characterised under the term sarcopenia. It has been sug-
gested that a balanced nutrition intake may be useful in
preventing or even reversing sarcopenia. To describe associa-
tions between dietary nutrient intake and sarcopenia.
Materials and Methods: Subjects were recruited from the
SarcoPhAge study population, a Belgian cohort of
community-dwelling subjects aged 65 years or older.
Sarcopenia was diagnosed according to the criteria of the
European Working Group on Sarcopenia in Older People.
A Food Frequency Questionnaire (FFQ), developed in our
Research Unit, using a 1-month recall period, was admin-
istered to the participants that were seen for a second-year
follow-up. Two sets of meal pictures were displayed to es-
timate the portion of food daily consumed per participants.
The Nutritional Belgian Recommendations of 2016 were
used: i.e. adequate intake (AI) and estimated average re-
quirement (EAR). For micronutrients, the prevalence of
insufficient intake was estimated as the proportion of sub-
jects whose intake was below the EAR. When possible,
recommendations adapted to populations older than
60 years were used; otherwise, recommendations for adults
(+18 years) were used.

Results: 331 subjects (mean age of 74.8 +5.9 years, 58.9% of
women) had complete data and were included in this study.
Among them, 51 were diagnosed sarcopenic (prevalence of
15.4%). FFQ analyses revealed that sarcopenic subjects had a
lower total energy intake compared to non sarcopenic
(1596.1 keal/d versus 1820 kcal/d, p =0.008, adjusted on age
and sex). Sarcopenic subjects consumed significantly lower
amount of macro-nutriments (proteins, lipids and saturated fat-
ty acids, adjusted p-values <0.05) and micro-nutriments (sodi-
um, potassium, magnesium, phosphorus, iron, calcium and
vitamins (D-A-E-C-K), all adjusted p-values <0.05) compared
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to non-sarcopenic. For the whole population, whatever the
sarcopenic status, the prevalence of insufficient intake was
55.3% for vitamin C, 40.5% for vitamin E, 30.2% for calcium,
16.6% for proteins and 16.3% for vitamin A and potassium.
Prevalence of insufficiency was lower than 10% for vitamin K,
iron, sodium, magnesium and phosphorus. For macronutrients,
93.7% of the population was below the Nutritional Belgian
Recommendations for carbohydrates and 74% for saturated
fatty acids. Significantly higher prevalence of insufficiency
(consumption below EAR) was found for sarcopenic subjects
compared to non-sarcopenic for vitamin E and C, iron, calci-
um, potassium and magnesium. The prevalence of sarcopenic
subjects who were also below the Nutritional Belgian
Recommendations for one macronutrient, proteins, was signif-
icantly higher compared to non-sarcopenic subjects.
Conclusions: Sarcopenic subjects seem to consume signifi-
cantly lower amount of many micro- and macro-nutriments
compared to non-sarcopenic subjects. A poorly balanced diet
is therefore suggested to be associated with sarcopenia and
poor musculoskeletal health.
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THE FRAILTOOLS STUDY - A COMPREHENSIVE
VALIDATION OF TOOLS TO SCREEN AND
DIAGNOSE FRAILTY IN DIFFERENT CLINICAL
AND SOCIAL SETTINGS

A. Parnicka', A. Kafitoch', B. Wizner', B. Gryglewskal,
T. Grodzicki', M. Checa?, J. Carnicero®, S. Bellary3, B.
Vellas®, M. Cesari*, R. Bernabei’, F. Landi’, L. R. Mafias?
"Department of Internal Medicine and Gerontology, Jagiellonian
University Medical College, Krakow, Poland, 2Servicio
Madrilerio de Salud, Hospital Universitario de Gatafe, Madrid,
Spain, *Aston Research Centre for Healthy Ageing, Aston
University, Birmingham, United Kingdom, 4Gérontop61e,
Centre Hospitalier Universitaire de Toulouse, Toulouse, France,
5Department of Geriatrics, Neurosciences, and Orthopedics,
Universita Cattolica del Sacro Cuore of Rome, Rome, Italy

Background: Many studies have demonstrated the utility of
certain assessment tools to evaluate frailty syndrome in pop-
ulations, however the individual risk for disability has not
been properly evaluated.

Objective: To assess the usefulness as screening and diagno-
sis tools of selected instruments to detect frailty for older
adults in a clinical (hospital, outpatient clinics, primary care)
and social (nursing homes) settings.

Material and methods: People 75 years or older were
selected consecutively until reaching the sample size
pre-determined by country and setting of care. The cog-
nitive (MMSE - Mini Mental State Examination) and
functional status (Lawton ITADL- Instrumental
Activities of Daily Living, Barthel’s index, SPPB and
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muscle strength) were assessed. Exclusions criteria
were: a) MMSE score lower than 20 points and/or those
who have a terminal illness (life expectancy <6 months);
b) for subjects included from the clinical settings scor-
ing less than 90 points in the Barthel index and for
subjects enrolled in a nursing home score less than 40
points in the Barthel index. To detect frailty the follow-
ing instruments were used: CHS-Frailty Phenotype,
Shorten version of the Frailty Trait Scale-FTS,
SHARE-FI, CSHA-Clinical Frailty Scale, Rockwood 35
items, FRAIL scale, The Gérontopdle Frailty Screening
Tool-GFST.

The study endpoints were: death, falls, functional and/or cog-
nitive decline during the 18-month follow-up.

Results: The study began in 2016 and the recruitment of the
subjects was finished in September 2017. The
Table summarize the results of recruitment in Poland in rela-
tion to total sample size.

Overall Poland
Acute care 364 109
Outpatient clinic 351 52
Primary care 394 25
Long-term care 374 84
Totally, n (%) 1483 270 (18.2)

Conclusions: The study will allow the evaluation: perfor-
mance of the tools in the settings, it’s feasibility and sensitivity
to change in functional status, and qualification as screening
and/or diagnosis tool.

Acknowledgments: The study is funded by DG SANCO—
3rd European Union Health Programme, Founding Health
Initiatives (2014-2020).
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TRANSLATING THE LIFESTYLE INTERVENTIONS
AND INDEPENDENCE FOR ELDERS CLINICAL
TRIAL TO MOBILITY-LIMITED OLDER ADULTS
IN THE COMMUNITY: THE ENGAGE PILOT STUDY
K.Reid', J. Laussen', K. Bhatia', D. Englund', D. Kirn', L. L.
Price?, T. Manini®, C. Liu', C. Kowaleski®, R. Fielding'
!Jean Mayer USDA Human Nutrition Research Center on
Aging at Tufts University / Nutrition, Exercise Physiology
and Sarcopenia Laboratory, Boston, United States, >Tufts
Medical Center /The Institute for Clinical Research and
Health Policy Studies and Tufts University / Tufts Clinical
and Translational Science Institute, Tufts University, Boston,
United States, *University of Florida / Department of Aging
and Geriatric Research, Gainesville, United States, 4City of
Somerville Council on Aging / Health and Human Services
Department, Somerville, United States

Objective: The Lifestyle Interventions and Independence
for Elders (LIFE) clinical trial demonstrated that a struc-
tured program of physical activity (PA) reduced mobility-
disability in older adults by up to 28% (1). It remains un-
known whether the benefits of LIFE PA can be translated to
mobility-limited older adults in real world community-
based settings. To address this knowledge gap, we conduct-
ed the ENGAGE pilot study and examined the safety, fea-
sibility and preliminary effectiveness of translating LIFE
PA to an urban community-based senior center.

Material and Methods: Forty older adults with severe mo-
bility limitations (age: 76.9+7.3 yrs.; BMI: 32.7 + 8 kg/m?;
85% female; short physical performance battery (SPPB)
score: 6.3 +2.2) were randomized to 24 weeks of PA or a
health education (HE) control intervention.

Results: Community-based PA was safe (serious adverse
events: PA: 0 vs. HE: 2; non-serious adverse events: PA: 3
vs. HE: 1) and participants successfully adhered to the PA
intervention (65.2%). Compared to HE, PA participants who
attended >25% of scheduled visits had meaningful and
sustained mobility improvements at follow-up (between
group SPPB score differences: ~ 0.7 units). PA also elicited
significant increases in executive cognitive function (P =
0.03), clinically meaningful improvements in quality of life,
a trend for a lower occurrence of falls (Odds Ratio: 0.41 (P=
0.29) and notable increases in accelerometry-derived light in-
tensity activity levels (14.5 min/day).

Conclusions: ENGAGE has demonstrated the initial safety,
feasibility and effectiveness of LIFE PA in a real-world com-
munity-based setting. Larger scale translational studies are
needed to further disseminate the benefits of LIFE PA to vul-
nerable older adults in a variety of community-based settings.

References:

1. Pahor M, Guralnik JM, Ambrosius WT, Blair S, Bonds DE,
for the LIFE study investigators. Effect of structured phys-
ical activity on prevention of major mobility disability in
older adults: the LIFE study randomized clinical trial.
JAMA. 2014; 311(23):2387-96.
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Boston Claude D. Pepper Older Americans Independence
Center (1P30AG031679) and based upon work supported
by the U.S. Department of Agriculture, under agreement No.
58-1950—4-003. Any opinions, findings, conclusion, or rec-
ommendations expressed in this publication are those of the
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Department of Agriculture.
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DYNAMIC APPROACH OF THE FRAILTY STATUS
IN NURSING HOMES: 2-YEAR PROSPECTIVE
FOLLOW-UP OF THE SENIOR COHORT

F. Buckinx!, A. Charles', X. Rygaert], J.-Y. Reginsterl, J.
Petermans>, O. Bruyérel

"University of Liége, Department of Public Health,
Epidemiology and Health Economics, Li¢ge, Belgium,
2CHU of Liege, Geriatrics department, Liege, Belgium

Objective: To assess frailty transitions over 2-year of follow-
up among nursing home residents.

Material and Methods: This is an analysis of the 2-year
follow-up of the SENIOR (Sample of Elderly Nursing home
Individuals: an Observational Research) cohort. All partici-
pants included in this cohort were classified into frail, pre-
frail or robust according to the Fried’s criteria at baseline
(TO) and after a 24-month follow-up period (T24). Frailty
transitions from TO to T12 and from T12 and T24 were
assessed.

Results: Among the 662 residents included in the
SENIOR cohort (83.2+8.99 years, 73.1% of women),
359 were included in the analysis between TO and
T12 (i.e. 90 residents died, 2 nursing homes refused to

continue the study (58 residents), 91 residents refused to
be assessed at T12, 20 moved away from the nursing
home, 41 were physically or cognitively unable to per-
form the various assessments at T12 and 3 have incom-
plete data for frailty diagnosis). 178 residents were in-
cluded in the analysis between T12 and T24 (i.e. 35
residents died, 65 residents refused to be assessed at
T24, 15 moved away from the nursing home, 11 were
physically or cognitively unable to perform the various
assessments at T24, 1 was hospitalized and 52 have
incomplete data). Among people with complete evalua-
tions at baseline and T12, respectively 75 (20.9%), 225
(62.6%) and 59 (16.4%) residents were classified frail,
pre-frail and robust at baseline. At T12, these categories
counted respectively 121 (33.7%; +12.8% from TO), 184
(51.2%; —11.4%) and 54 (15.1%; —1.3%) residents. At
T24, respectively 62 subjects were frail (34.8%, +1.1%
from T12), 109 were pre-frail (61.2%, +10%) and 7
(3.39%, —11.7%) were robust. Transition between the
states of frailty, between TO and T12 and between T12
and T24 are shown in Figure 1.

Conclusions: Frailty is a dynamic process with transitions in
both directions, worsening and improvement, even among
nursing home residents.

tT12 Assessment T24

n=359

FRAIL

PRE-FRAIL

ROBUST

PRE-FRAIL

ROBUST

|
’ ~

n=178

PRE-FRAIL

ROBUST

Figure 1: Transitions between the states of frailty, between T0 and T12 and between T12 and T24
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RELATIONSHIPS BETWEEN MUSCLE SIZE,
STRENGTH AND FUNCTION AND THE RISK OF
FALLS AND FRACTURES: FINDINGS FROM THE
HERTFORDSHIRE COHORT STUDY

N. R. Fuggle], K. A. Jameson?, M. H. Edwards®, E. M.
Dennison?, C. Cooper2

'MRC Lifecourse Epidemiology Unit, Universiyt of
Southampton, Southampton, United Kingdom, ’MRC
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Lifecourse Epidemiology Unit, University of Southampton,
Southampton, United Kingdom

Objectives: Sarcopenia is thought to be an important contrib-
utor to falls risk, and hence fractures. The aim of this study
was to examine the gender-related associations between falls
and fractures and muscle measures of mass, strength and func-
tion in a population-based cohort of older adults in the United
Kingdom.
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Materials and Methods: A sample of 642 participants of the
Hertfordshire Cohort Study (free-living, older adults) were
recruited. Muscle mass was assessed as muscle cross-
sectional area by peripheral quantitative computed tomogra-
phy of the calf; muscle strength was assessed by JAMAR
dynamometry and muscle function was measured using gait
speed. Data on falls and fractures were collected via question-
naire which was repeated after 57 years including incident
falls. Logistic regression was used to examine the associations
between muscle measures and outcomes with and without
adjustment for age, body mass index, social class, smoker
status, alcohol consumption, activity level, calcium intake,
hormone replacement therapy use and years since the meno-
pause in women.

Results: The mean (SD) ages at baseline were 69.2 (2.5) and
69.5 (2.6) years for men and women respectively. Falls since
the age of 45 and in the last year at baseline, and incident
fractures and falls at follow-up were significantly more com-
mon in women (p < 0.05). Greater calf muscle area (z-score)
was associated with fewer falls in women in the last year at
baseline (OR 0.64, 95% CI 0.43, 0.95, p=0.03 after adjust-
ment) but no statistically significant relationships were seen in
men, or with longitudinal analyses. Higher grip strength (z-
score) at baseline was negatively associated with having a
fracture since the age of 45 (OR =0.74, 95% CI 0.56, 0.99,
p <0.05) but not lower risk of falls since baseline (OR = 1.50,
95% CI 1.07, 2.10, p<0.02) in women in adjusted models.
Higher baseline gait speed (z-score) was associated with fewer
falls in the last year at follow-up in men (OR = 0.65, 95% CI
0.43, 0.99, p <0.05) but not women.

Conclusions: We saw different relationships between muscle
mass, strength and function with falls and fractures in men and
women; function was more important in men, and size in wom-
en. Further studies are now required to reproduce these results.
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THREE-YEAR ADVERSE HEALTH
CONSEQUENCES OF SARCOPENIA IN
COMMUNITY-DWELLING OLDER ADULTS:
RESULTS FROM THE SARCOPHAGE COHORT
STUDY

M. Locguetl, C. Beaudart', J.-Y. Reginsterl, J. Petermansz, 0.
Bruyére'

"Public Health, Epidemiology and Health Economics,
Univeristy of Liége, Li¢ge, Belgium, “Geriatrics
Department, CHU of Liége, Liége, Belgium

Objectives: Sarcopenia is now considered as a real public
health burden, mainly because of its association with falls,
fractures, physical disabilities, hospitalizations, loss of inde-
pendence, and ultimately death. Previous prospective studies

assessed the consequences of sarcopenia, but a limited number
only extensively focused on fractures, falls, hospitalizations
and institutionalizations. Our objective is then to better char-
acterize adverse outcomes of sarcopenia (i.e., falls, fractures,
physical disabilities, hospitalizations, institutionalizations and
death) observed, over a 3-year follow up, in a cohort of
community-dwelling older adults.

Methods: The ongoing SarcoPhAge (for Sarcopenia and
Physical Impairment with advancing Age) project, initiated
in 2013, includes 534 community-dwelling adults aged 65
and and aims at identifying health consequences of
sarcopenia. Sarcopenia is defined according to the European
Working Group on Sarcopenia in Older People algorithm. To
collect information, a health professional collects at each year-
ly visit, data on falls, fractures and hospitalizations. Moreover,
for participants who are not able to attend the annual follow-
up, these data are recorded by a phone call given to either
participants themselves, or to their relatives. Information
about physical disabilities (e.g. capacity to walk..), institution-
alization (including the date of onset) or death (including the
date of the event) are collected. When survival data are avail-
able (i.e., falls, hospitalizations, institutionalizations and
death), we applied the Cox proportional hazards model to
determine if sarcopenia is associated with these adverse out-
come. If survival data are not available, (i.c., fracture and
physical disabilities), we used the multivariable linear regres-
sion model. Both models were adjusted for covariates known
to significantly impact muscle health, including age, sex,
BMI, number of co-morbidities, number of co-prescriptions,
nutritional status, and cognitive status.

Results: 534 subjects were recruited in this prospective cohort
(73.5£6.2 years, 60.5% of women), with 73 subjects (13.7%)
diagnosed as sarcopenic. After 3 years of follow-up, 33 par-
ticipants were lost to follow-up. Data on physical disability,
institutionalization and death are therefore available for 501
subjects. Sarcopenic individuals are significantly older, have
lower BMI and more comorbidities, take more medications
and have a reduced nutritional and cognitive status compared
to non-sarcopenic individuals (all p <0.01). A higher number
of death occurred, during the 3 years of follow-up in individ-
uals diagnosed with baseline sarcopenia compared to those
who were not (16.2% vs 4.6%, p-<0.001). The probability
of death within 3 years when presenting a sarcopenia shows a
3-fold increase compared to non-sarcopenic subjects (adjusted
HR =2.93, 95% CI: 1.17-7.35, p=0.03).112 participants re-
ported physically disabilities over the 3 years (22.4%).
However, sarcopenia is not significantly associated with the
occurence of disabilities (29.4% vs 21.9%, p=0.13).10
institutionalizations were reported (2.0%) with no significant
increase in sarcopenic subjects (2.9% vs 1.9%, p = 0.55). Data
on falls, fractures and hospitalizations, information, collected
at yearly visits, are available in a sample of 260 subjects. 101
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individuals experienced at least one fall during the 3 years of
follow-up (38.8%). Sarcopenic subjects were not significantly
more affected (37.5% vs 39.0%, p=0.89). Similar findings
are reported for incident fractures (8.3 vs 11.4%, p=0.64)
and for incident hospitalizations (62.5% vs 44.9%, p =0.10).
However, we observe a longer duration of hospital stay in
sarcopenic subjects (10.4 £3.5 days vs mean 5.5=+0.6 days,
p=0.01). When adjusted for covariates, the results remain
similar (3 =0.21, p-value =0.03).

Conclusion: After 3 years, sarcopenia at baseline is associated
with an increased risk of mortality and with longer hospitali-
zations. However, no differences were observed for falls, frac-
tures, physical disabilities and institutionalizations in our
community-dwelling population. Our cohort will be
followed-up for another two-year time to provide further in-
formation on the long-term consequences of sarcopenia.
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THE DISCRIMINATIVE ABILITY OF SARQOL®
ACCORDING TO THE DEFINITION OF
SARCOPENIA: THE OFELY STUDY

E. SornaX-Rendul, C. Beaudart®, O. Bruyérez, R. Chapurlatl
"INSERM UMR 1033 and Université de Lyon, Lyon, France,
*Department of Public Health, Epidemiology and Health
Economics, University of Liege, Liége, Belgium

Objective: A health-related quality of life questionnaire spe-
cific to sarcopenia has been developed and validated in
Belgium (SarQoL®). The aim was to evaluate the discrimina-
tive ability of SarQoL® in French women aged 65 years or
more from the Os des Femmes de Lyon (OFELY) cohort.
Material and Methods: The self-administered questionnaire
was completed in 307 women, mean age 77 + 5 yrs. at the 25th
annual follow-up of the ongoing prospective study, one year
after the measurement of appendicular lean mass (ALM) using
DXA (Hologic®, QDR4500), grip strength (GS), height and
weight. The SMI (ALM/height2) and the ALMpy; (ALM/
BMI) were calculated.

Results: Using the definition of the European Working Group
on Sarcopenia in Older People (EWGSOP: SMI < 5.5 Kg/m®
and GS <20 Kg), or of the Foundation for the National
Institute of Health sarcopenia project (FNIH: ALMgppy <
0.512 and GS< 16 Kg), few women (4 and 1 respectively)
had sarcopenia. Thus, we identified women in the lowest quar-
tile of both SMI and GS (QISMIGS, n=23), and of both
ALMgp and GS (Q1ALMpMGS, 7 =29). No significant dif-
ference in the total score of the SarQoL® was observed be-
tween Q1SMIGS and other women. In contrast,
QIALMgMmGS had a significantly reduced total score (medi-
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an [IQR] of 60.4 [22.4]) compared with other women (71.7
[21.6], p=0.0001). Six of the seven domains of the SarQoL®
were altered in Q1ALMpgp;GS (p =0.02 to p <0.0001). Only
eight women (28%) were belonging to both QISMIGS and
QIALMgpGS. In all women, the total score was positively
correlated with GS (Spearman r=+0.23) and ALMgy (r=+
0.29), and inversely with age (»=-—0.33), BMI (»=—0.31,
p<0.0001 for all), and SMI (»=-0.13, p=0.02).
Conclusion: Only few women had sarcopenia defined by
EWGSOP and FNIH. A significantly reduced quality of life
assessed by the SarQoL® was shown in French women with
both low grip strength and muscle mass defined according to
ALMgy but not to SMI, may be explained by the negative
effect of high BMI on quality of life.

Disclosure of interest: O. Bruyére and C. Beaudart are the
shareholders of SarQoL sprl
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LONG-TERM COST-EFFECTIVENESS OF
SCREENING FOR FRACTURE RISK IN A UK
PRIMARY CARE SETTING

F. Borgstréml, E. Jonssonl, N. Harveyz, L. Shepstone3, E.
Lenaghan3, S. Clarke*, N. Gittoes’, 1. Harveyé, R. Holland®,
A. Heawood’, N. Redmond4, A. Howe3, T. Marshalls, T.
Peters’, D. Torgersong, T. O’Neilllo, E. McCloskey“, C.
Cooperlz, J. A. Kanis"'

lQuantify Research, Stockholm, Sweden, 2University of
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School of Medicine, Norwich, United Kingdom, 4University
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Kingdom, 6University of East Anglia, School of Medicine,
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"University of Bristol Faculty of Medicine and Dentistry,
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Objective: To estimate the cost-effectiveness of screening
for fracture risk in a UK primary care setting, based on a
randomised controlled trial in women aged 70-85 com-
paring a screening programme using the FRAX risk as-
sessment tool versus usual management of osteoporosis
(the SCOOP study).
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Material and Methods: The design of the SCOOP study is
described elsewhere'. A health economic Markov model was
used to predict the life-time consequences in terms of costs and
quality of life of the screening programme. The model was pop-
ulated with drug, administration and screening intervention costs
derived from SCOOP. Fracture costs, quality of life-weights and
general population fracture risks and mortality were derived from
the literature. Fracture risk reduction in the screening arm com-
pared with the usual management arm were derived from
SCOQOP. Modelled fracture risk corresponded to the observed
risk in SCOOP. The main outcome measures were quality-
adjusted life years (QALY), costs and incremental cost/QALY.
Results: Fracture-related costs were £551 lower/patient in the
screening arm compared with the usual management arm
(Table 1). Drug and intervention costs were £265 higher in
the screening arm. In total, the screening arm saved costs
(£286) and gained 0.015 QALY's/patient in comparison with
usual management arm. Screening saved 0.01 hip fractures
and 0.02 non-hip fractures over the life-time of patients, com-
pared with usual management.

Conclusion: This analysis suggests that a screening pro-
gramme of fracture risk in older women in the UK could gain
quality of life and life years, and additionally, reduce fracture
costs offsetting the cost of running the programme.

References:

1. Shepstone L, et al. A Randomised Controlled Trial of
Screening in the Community to Reduce Fractures in
Older Women: the SCOOP Study. Lancet. 2017 Dec 15.

Table 1. Cost-effectiveness results

Usual Screening  Screening vs.
management usual
management
Costs
Hospitalisations 3,059 2,934 -125
Nursing home 6,056 5,645 —410
Outpatient 378 363 -15
Total morbidity 9,493 8,942 —551
cost
Drugs 12 43 31
Treatment 92 326 234
management
Total intervention 104 369 265
cost
Total cost 9,596 9,310 —286
Effects
Life years 10.485 10.487 0.002
QALYs 7.359 7.374 0.015
Cost-effectiveness
ratios
Cost/Life year Cost-saving
Cost/QALY Cost-saving
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COST-BENEFIT ANALYSIS OF CALCIUM AND
VITAMIN D SUPPLEMENTS

C. Weaverl, H. Bischoff-F errariz, C. Shanahan®

"Purdue University, Department of Nutrition Science, West
Lafayette, United States, 2University of Zurich, Department
of Geriatrics and Aging Research, Zurich, Switzerland, 3Frost
& Sullivan, San Antonio, United States

Objectives: Determine cost-effectiveness of preventing oste-
oporotic fracture with calcium/vitamin D supplementation in
older adults with osteoporosis.

Material and methods: The potential cost savings from re-
duced hospital expenses for fracture if all adults aged >50 years
with osteoporosis in the EU and US used calcium/vitamin D
supplements was estimated using a cost-benefit analysis tool.
The benefit estimate used for the analysis was a 14% relative
risk reduction of fracture with calcium/vitamin D supplementa-
tion, which was based on a recent meta-analysis [1].
Epidemiologic, clinical, and 2016-2017 cost data from the
medical literature and public databases informed other model
inputs compiled to estimate the number of avoided fractures and
calculate the associated cost savings. Subtraction of market cost
of supplements from cost savings yielded the net cost benefit.
Results: An estimated 30.5 million Europeans and 10.9 mil-
lion Americans aged >50 years have osteoporosis, resulting in
3.9 million and 2.3 million fractures and hospital costs ex-
ceeding €50 billion and $28 billion, respectively, annually.
Use of calcium/vitamin D supplements in all adults >50 would
result in 544,687 fewer fractures in Europe and 323,566 fewer
fractures in the US per year, with a corresponding cost-savings
of €7.0 billion and $3.9 billion, respectively. The net cost
benefit to society is estimated at €5,710,277,330 in Europe
and $3,312,236,252 in the US. For each €1 spent on calcium
and vitamin D supplements in Europe, hospital costs would be
reduced by €5.58, and the US would save $6.22 per $1 spent.
Conclusion: Supplementation with calcium and vitamin D in
older adults with osteoporosis was found to be highly cost-
effective. Expanded use in this population has the potential to
substantially reduce fractures and related costs.
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PHYSICAL PERFORMANCE OR FUNCTION, BUT
NOT APPENDICULAR LEAN MASS, PREDICT
INCIDENT FRACTURES INDEPENDENTLY OF
FRAX PROBABILITY AND BMD: RESULTS FROM
THE OSTEOPOROTIC FRACTURES IN MEN
(MROS) COHORT

N. C. Harvex', A. Oden®, E. Orwoll®, J. Lapidus4, T. Kwok>,
M. Karlsson®, B. Rosengren®, O. Ljunggren’, C. Cooper’, P.
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Background/aim: In a combined analysis of the 3
Osteoporotic Fractures in Men (MrOS) Study cohorts, we
investigated whether measures of physical performance/
function and appendicular lean mass by DXA predicted inci-
dent fractures independently of FRAX probability and femo-
ral neck BMD.

Methods: We used an extension of Poisson regression to
investigate the relationship between time for 5 chair
stands, walking speed over 6 m, grip strength, appendic-
ular lean mass divided by height squared (ALM/ht?),
FRAX probability [major osteoporotic fracture (MOF)
with or without femoral neck BMD, available in a subset
of n=7531], and incident MOF (hip, clinical vertebral,
wrist or proximal humerus). All associations were adjust-
ed for age, time since baseline, and are reported as hazard
ratio (HR) for first incident fracture per SD increment in
predictor, from meta-analysis of the three cohorts.
Results: Complete data were available for: 5660 men in
USA (mean age 73.5 years); 2764 men in Sweden (mean
age 75.4 years); and 1987 men in Hong Kong (mean age
72.4 years). Mean follow-up time: 8.7 to 10.9 years.
Greater time for 5 chair stands was associated with a higher
risk of incident MOF [HR:1.26(95%CI:1.19,1.34)], where-
as higher walking speed [HR:0.85(95%C1:0.79,0.90)], grip
strength [HR:0.77(95%C1:0.72,0.82)] and ALM/ht?
[HR:0.85(95%CI1:0.80,0.910] were associated individually
with lower risk. Associations remained largely similar after
adjustment for FRAX (MOF with BMD), but that between
ALM/ht? and MOF was weakened
[HR:0.92(95%CI1:0.85,0.99]. Inclusion of femoral neck
BMD markedly attenuated the association between ALM/
ht? and incident MOF [HR:1.02(95%CI1:0.96,1.10)], but
had little effect on other relationships.
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Conclusion: Measures of physical performance or function
predict incident fractures independently of FRAX probability.
The predictive value of ALM/ht* was substantially attenuated
by inclusion of femoral neck BMD, an observation which
requires further investigation.
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PLASMA CTX IN PREGNANCY IS ALTERED BY
CHOLECALCIFEROL SUPPLEMENTATION AND IS
ASSOCIATED WITH MATERNAL BONE INDICES:
THE MAVIDOS TRIAL
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Objectives: In a randomised trial we investigated associations
between 1) maternal/umbilical cord 3-C-terminal telopeptide
of type I collagen (CTX) concentrations and gestational vita-
min D supplementation, and ii) CTX and maternal postnatal
bone indices. Our aim was to explore relationships between
pregnancy vitamin D status, CTX (a marker of bone resorp-
tion) and maternal bone health.

Material and Methods: MAVIDOS is a randomised, double-
blind, placebo-controlled trial of 1000 IU/day cholecalciferol
from 14 weeks gestation to birth. Maternal plasma CTX
(Roche ECLIA), plasma 25(OH)D (Diasorin Liaison), health
and anthropometry were assessed at 14 and 34 weeks gesta-
tion, and newborn CTX in umbilical cord plasma. Maternal
bone indices were assessed by DXA within 2 postnatal weeks.
Results: 636 women (314 placebo, 322 cholecalciferol) were
included, with a measure of CTX in early pregnancy
(14 weeks, EP), late pregnancy (34 weeks, LP) or in umbilical
cord blood at birth (cCTX). CTX increased overall from EP to
LP (median 219.4 to 437.4 pg/ml; p-diff <0.0001); EP and LP
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values were correlated in both the placebo (»=0.31) and treat-
ment (r=0.45) groups (both p <0.0001). LPCTX was higher
in the placebo than treatment group (median 445.3 vs
420.0 pg/ml; p=0.06). In the treatment group only, cCTX
was negatively associated with change in [25(OH)D] from
EP to LP (3 =-0.002 (95%CI -0.004, —0.001) pg/ml /nmol/
1, p=0.008). Associations persisted after adjustment for birth
season. Overall LPCTX, but not EPCTX was negatively as-
sociated with maternal whole body bone mineral content [3
/10% CTX increase —1.70 g (—2.80, —0.60), p <0.01], bone
area [—I.OSCm2 (-1.67, —0.43), p<0.001] and bone mineral
density [-0.0003 g/cm? (—0.0006, —0.0001), p = 0.04].
Conclusion: In this randomised trial, gestational vitamin D
supplementation was associated with lower maternal late
pregnancy CTX. The associations between CTX and maternal
and cord 25(OH)D, and maternal bone indices, inform mech-
anisms linking pregnancy vitamin D status to maternal and
offspring bone health.
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RISK OF INCIDENT FRACTURE IS ASSOCIATED
WITH DOSE, DURATION AND RECENCY OF ORAL
GLUCOCORTICOID EXPOSURE
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Objective: To evaluate how oral glucocorticoids (GCs) affect
the risk of fracture in patients with rheumatoid arthritis (RA)
using a statistical method incorporating dose, duration and
recency of exposure in one model.

Material and methods: Patients with RA were identified
from the Clinical Practice Research Datalink, a primary
care, electronic medical record database in the United

Kingdom. Patients exposed to GCs were matched to up
to two unexposed patients by age, gender and geographic
location. First osteoporotic fracture was identified for
each patient. A novel method, the weighted cumulative
exposure (WCE) was used to assess the effect of oral
GCs on fracture risk. A data defined weight function
(WF) was produced using flexible spline curves. This
WF was applied to theoretical patterns of GC use to esti-
mate the risk of fracture compared to non-use with hazard
ratios (HR) and 95% confidence intervals (CI) produced
using bootstrapping.

Results: 16,507 patients were included of which 8357
were exposed to oral GCs. Average follow up was 4 years
with 70% of patients female. The exposed patients were
older, had higher BMI and more comorbidities. The most
appropriate WF was 3 years in duration. The WF showed
an increased risk for the first year after GC use; risk de-
creased with time. Comparing different patterns of GC
exposure there were 3 key results: 1. Risk of fracture
increased with duration of use: HR (95%CI) 1.09 (1.13,
1.05) to 1.25 (1.16, 1.35) to 1.42 (1.30, 1.55) for 5 mg/
day for 1, 3 and 6 months respectively. 2. A low dose,
long term treatment (5 mg/day for 6 months) has a lower
cumulative risk than a high dose, short term treatment
(30 mg/day for 1 month) HR (95% CI) 1.42 (1.30, 1.55)
v 1.70 (1.37, 2.09). 3. Discontinuation of oral GCs de-
creased the risk of fracture; risk returned to baseline be-
tween 6 months and 1 year. HR (95% CI) 1.06 (0.97,
1.15) (5 mg for 6 months stopped 6 months ago) v 0.99
(0.92, 1.06) (30 mg for 1 months stopped 1 year ago).
Conclusion: A novel method was used to assess the asso-
ciation between oral GCs use and fracture risk. Doses of
oral GCs taken in the past year increase the risk of frac-
ture. Risk increased with duration of use. Long term low
dose treatments have a lower cumulative risk than high
dose, short term treatments with equal total dose. Risk of
fracture returns to baseline 6 months to 1 year after
discontinuation.
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Objective: Inflammation is key risk factor for many adverse
outcomes in older people. Whilst diet is a potential source of
inflammation, little is known about the impact of inflammato-
ry diet on fractures. Thus, we investigated whether higher
Dietary Inflammatory Index (DII)™ scores are associated
with fractures in a cohort of North American people.
Materials and methods: This longitudinal with a follow-up
of 8 years included 3648 participants (1577 Males and 2071
Females; mean age: 60.6 years) with/at risk of knee osteoar-
thritis participating to the Osteoarthritis Initiative. DII scores
were calculated using the validated Block Brief 2000 Food-
Frequency Questionnaire, categorized into sex-specific quin-
tiles. Information on fractures was obtained through self-
reported history of fractures at hip, spine and forearm. The
relationship between baseline DII score and incident fracture
was assessed through a Cox’s regression analysis, adjusted for
potential baseline confounders, and reported as hazard ratios
(HRs).

Results: During 8 years of follow-up, 560 individuals devel-
oped fractures (=15.4%). Adjusting for 10 potential con-
founders, women in the highest DII score quintile (i.e. most
proinflammatory diet) had a significantly higher risk for frac-
tures (HR: 1.46; 95% CI: 1.02-2.11) compared to women in
the lowest quintile. An increase in one standard deviation of
DII scores significantly predicted fracture onset in women
(adjusted HR = 1.14; 95%CI: 1.02—1.27). The association be-
tween DII score and fractures was not significant among men
or in the sample as whole.

Conclusion: Pro-inflammatory diet is associated with a higher
incidence of fractures in women but not men.
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LONG-TERM EFFECTS ON BONE MINERAL
DENSITY AFTER FOUR YEARS OF TREATMENT
WITH TWO INTENSIVE COMBINATION
STRATEGIES, INCLUDING INITIALLY HIGH DOSE
PREDNISOLONE, IN EARLY RHEUMATOID
ARTHRITIS PATIENTS: THE COBRA-LIGHT TRIAL
M. J. J. Lucassen], M. M. Ter Wee', D. Den Uyll, N. P. C.
Konijnl, M. T. Nurmohamed', D. van Schaardenburgl, P.J.S.
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'Amsterdam Rheumatology and immunology Center,
Amsterdam, The Netherlands

Objective: COmbinatietherapieBijReumatoideArtiritis
(COBRA)-light therapy (methotrexate and initially 30 mg/
day prednisolone) has proven to be non-inferior to COBRA
therapy (methotrexate, sulfasalazine and initially 60 mg/day
prednisolone) in the first year of treatment of early rheumatoid
arthritis (RA) patients. This study assessed changes in bone
mineral density (BMD) after four years in early RA patients
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initially randomized to one year of COBRA or COBRA-light
therapy.

Material and Methods: In the open-label, randomized, non-
inferiority trial patients were assigned to COBRA or COBRA-
light therapy. After one year, treatment was at the discretion of
the treating rheumatologists. BMD in g/cm” was measured at
baseline, after one, two and four years at total hip, femoral
neck, and lumbar spine with dual-energy X-ray absorptiome-
try (DXA).

Results: Of the 164 original patients, 154 could be assessed
after a follow-up of four years (range 34 to 74 months); 68%
were female; mean (SD) age at follow up 52 (13) years. In the
COBRA-light group, 11% of the patients used
bisphosphonates after four years; the mean cumulative pred-
nisolone dosage was 2.6 g (inner quartiles:1.9; 5.9) and 49%
of the patients had minimal disease activity (DAS44 < 1.6). In
the COBRA group, these numbers were 10%, 3.2 g (2.5; 6.2)
and 49%, respectively. At the lumbar spine, both groups
showed no significant decline in BMD over four years and
no difference between treatment groups in BMD change. At
the hips, 1.7 to 3.7% BMD loss over four years was found
with slightly but significantly more loss in the COBRA-light
group.

Conclusion: In modern treat-to-target management of RA,
including bone surveillance, a high starting dose of predniso-
lone, either 30 or 60 mg/day, was not associated with a dra-
matically increased bone loss at the lumbar spine, and minor
losses at the hip over four years.

Disclosures: M.B. has received consultancy fees from
Pfizer, Union Chimique Belge and Teva. [.B. has received
speaker fees from Lilly Netherlands, MSD, Amgen, USB
Pharma BV and Sanofi Genzyme BV. M.N. has received
speaker fees and advisory board fees from Janssen,
Roche, MSD, Pfizer, Eli Lilly, BMS and Abbvie. W.L.
has received speaker’s fee from Pfizer, Abbvie and
Roche and educational grant from Pfizer. All other au-
thors have declared no conflicts of interest.
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Objectives: Osteoporotic fractures impact on the quality of
life. The aim of the present study was to determine the utility
loss for the cohort with a sentinel major osteoporotic fracture
and compare that with utility loss from osteoporotic fracture
for the whole population.

Material and Methods: The study was based on a
population-based cohort of 18,872 persons born between
1907 and 1935. Cumulative loss of utilities was calculated
using utility multipliers derived from the EQ-5D 3 Levels
descriptive system for osteoporotic fracture sites. Multipliers
were applied for each subsequent osteoporotic fracture that
occurred for 10 year duration of follow up. The multipliers
were applied to health state values published for the UK gen-
eral population. The cumulative loss of utility was calculated
for the whole cohort and for the sub-population having a sen-
tinel fracture.

Results: The whole cohort included 18,872 individuals
aged on average 52.8 years (range 33-81) and 52% were
women. Sentinel hip fractures were sustained in 2074 men
and women; for clinical spine, forearm and humerus frac-
tures, the respective numbers were 1365, 2364 and 1092,
respectively. Utility loss over 10 years was much greater
in fracture cases than in the whole cohort. Loss was
greatest following a vertebral fracture (0.92; 95% CI:
0.89-0.95), followed by hip (0.63; 95% CI: 0.61-0.65),
humeral (0.51 (95% CI: 0.49-0.53) and forearm fracture
(0.32; 95% CI: 0.31-0.33). The utility loss during the first
10 years after a sentinel fracture varied by age (less with
age) and sex (greater in women). In women at the age of
70 years, the mean utility loss due to fractures in the
whole cohort was 0.081 whereas this was 12-fold greater
in women with a sentinel hip fracture, and was increased
15-fold for spine fracture, 4-fold for forearm fracture and
8-fold for humeral fracture.

Conclusions: The utility loss was higher in the population
with a sentinel fracture than in the whole cohort adjusted for
age and sex.
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Objectives: NICE recently found oral bisphosphonates to be
cost-effective when prescribed for UK patients fulfilling
screening criteria laid out in NICE CG146 with a 10 year risk
of major osteoporotic fracture (MOF) of 1% or more. This 1%
threshold has mistakenly been interpreted as an intervention
threshold, though NICE alluded to the use of the National
Osteoporosis Guideline Group (NOGG) FRAX-based inter-
vention thresholds; we have compared the impact of these
different thresholds.

Material and Methods: In a simulated age-matched popula-
tion of 50,633 UK women aged 50-90 years, with risk factor
distribution similar to European FRAX derivation cohorts, the
NICE and NOGG thresholds were compared including im-
pacts on treatment recommendation and numbers needed to
treat (NNT) to prevent a hip fracture.

Results: All women in the population had a 10-year FRAX
MOF probability of >1%. As 40,537 fulfilled the NICE
CG146 screening criteria, treatment would be recommend-
ed in 80.1% of women under the NICE threshold. In con-
trast, NOGG guidance recommended treatment in 20,465
women (40.8%). At ages 50—54 years, NOGG recommend-
ed treatment in 30.8% of women, rising to 63.7% in those
aged 85-90 years. In contrast, the NICE threshold treated
61% of 50-54 year olds and 100% of those aged 65 years
or older. The median 10-year FRAX hip fracture probabil-
ity in those identified by NICE for treatment at ages 50—
54 years was significantly lower (0.42%) than that in those
identified by NOGG (1.07%), suggesting that the NNT
would be 2.55 times higher under NICE, assuming the
same treatment efficacy in both groups. At 80-85 years,
the ratio was 1.32.

Conclusion: Misinterpretation of recent NICE thresholds
markedly increases the proportion of postmenopausal women
eligible for osteoporosis treatment, an effect that is more
marked at younger ages. The higher number needed to treat
to prevent a hip fracture, especially at younger ages, is likely
to adversely alter the benefit-risk ratio.

0C35
ASSESSING THE RISK OF OSTEOPOROSIS
THROUGH RADIOFREQUENCY ECHOGRAPHIC
MULTI SPECTROMETRY (REMS): RESULTS OF
THE SCREENING CAMPAIGN IN THE ITALIAN
POPULATION

L. Cianferotti!, L. Cavalli?, F. Giusti®>, G. Gronchi', C.
Signorinil, P. Pisani® , M. L. Brandi'
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Objective: A population-based screening campaign titled “Il
piatto forte” (“the strong dish”) was promoted by F.I.R.M.O.
Foundation (Fondazione Italiana per la Ricerca sulle Malattie
dell’Osso) in order to increase the awareness of osteoporosis
in the Italian population and assess bone status by offering a
densitometric exam.

Materials and methods: Aboard a mobile unit, 397 sub-
jects of both sexes, aged 61 =10 years, were recruited on
a voluntary basis in 4 Italian cities by medical personnel.
They were administered the “One Minute Risk Test”
questionnaire on clinical risk factors for osteoporosis
and underwent a densitometric exam. Differently from
the previous BoneTour campaigns promoted by
F.I.R.M.O. [1], where calcaneus Quantitative
ultrasonometry (QUS) was performed, “Il piatto forte”
campaign employed an innovative non-ionizing ap-
proach, Radiofrequency Echographic Multi
Spectrometry (REMS), providing standard densitometric
parameters at lumbar spine and femoral neck which has
been shown to strongly correlate with those obtained by
DXA [2].

Results: According to REMS examinations at femoral
neck, osteoporotic subjects reached 25% (corresponding
to 30.1% of the women and none of the men) and
osteopenic ones 54% of the sample (58,6% and 34,4%
of women and men, respectively). At lumbar spine, as much
as 11% of the screened people resulted osteoporotic, while
76% had a T-score compatible with osteopenia. Together with
the REMS densitometry, the surveyed people received a nu-
tritional consultancy and the medical recommendations for a
correct life style. These results will be updated across the
future F.ILR.M.O. campaigns. Moreover, the obtained results
were compared with those obtained by calcaneus QUS in the
previous BoneTour, where the prevalence of osteoporosis
reached 18.1% (20.2% of women and 7.4% of men), while
42.1% of the subjects (44.1% of women and 32.4% of men)
were osteopenic.

Conclusions: Osteoporosis is known as a silent epidemic still
often not recognized or untreated. The F.1.R.M.O. Foundation
aim is the improvement of the awareness of people about risk
factors prevention as well as about their own bone status.
Nowadays, a new densitometric device is available at this
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purpose, which uses REMS technology, a portable, easy-to-
use, radiation-free and operator-independent approach. It al-
lows investigating the most fragile bone sites (column and
femur), showing a high accuracy and strong correlation with
DXA.

Acknowledgements: The authors are grateful to F.LR.M.O.
Foundation for supporting this campaign.
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ADVANCED 3D REGISTRATION FOR MONITORING
PERIPHERAL BMD AND BMC CHANGES IN
GROWING BONES IN CHILDREN

A. Friedbergerl, 0. Museykol, H. H. Genantz, K.
Engelke1

"nstitute of Medical Physics, University Erlangen,
Erlangen, Germany, “Department of Radiology,
University of California, San Francisco, San Francisco,
United States

Objective: Peripheral QCT of distal arms and legs is a stan-
dard method to assess bone mineral density (BMD) and con-
tent (BMC) in children. However, monitoring is difficult be-
cause repositioning of analysis volume of interests (VOIs) in
growing bone is complicated by length and shape changes.
Therefore we developed a new QCT based 3D method for
registration of radius and tibia considering bone growth in
children.

Methods: The new method is based on affine registration
of bone segmentation masks using the length change
(LC) of tibia or radius over time as external input pa-
rameter. Bone masks of baseline (BL) and follow-up
(FU) CT datasets are created using a full 3D segmenta-
tion (MIAF-Forearm). Volumes of interests (VOIs) for
BMD/BMC analysis are automatically determined at BL
using anatomic coordinate systems. At FU they are de-
rived from the transformation matrix of the 3D registra-
tion between BL and FU datasets. For registration only
the distal part of the bone is used. The length used is
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adjusted with LC for each visit. The registration quality
is given as Dice ratio (DR). A DR of 1 means perfect
matching between images, at a DR of 0.9 10% of the
voxels do not overlap.

Results: BL, 12 M and 24 M FU data from 22 children (10.8
+2.1 years) were used. Mean DRs of the new affine method

compared to a standard rigid registration (RR) were 0.91 vs
0.87 (M12) and 0.87 vs 0.77 (M24).

Conclusions: A new affine registration has been developed
that, with progressive growth, increasingly improves registra-
tion quality compared to RR and ensures a more consistent
anatomical location of analyses VOIs in longitudinal investi-
gations of peripheral BMD in children.

Figure 1: Left: BL segmentation and two analysis VOIs (red). Center: FU segmentation (blue), imported BL segmentation based
on rigid (red) and new affine registration (green). Right: FU scan with VOIs calculated using rigid (red) and affine registration

(green).
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CLUSTER ANALYSIS OF HIGH RESOLUTION
PERIPHERAL QUANTITATIVE COMPUTED
TOMOGRAPHY PARAMETERS IDENTIFIES BONE
PHENOTYPES ASSOCIATED WITH HIGH RATES
OF PREVALENT FRACTURE

M. H. Edwards', L. Westbury', C. Cooper', E. M. Dennison',
K. A. Ward'

"MRC Lifecourse Epidemiology Unit, Southampton, United
Kingdom

Objectives: To identify clusters of bone microarchitecture and
strength in older men and women and relate them to fracture
prevalence and aBMD.

Material and Methods: We studied 171 women and 188
men, aged 72.1-81.4 years, with HRpQCT (XtremeCT
I) images of the distal radius. Standard image analyses
were performed for assessment of macrostructure, re-
gional densitometry, cortical porosity, trabecular

microarchitecture, and finite element analysis. K-means
partitioning cluster analysis was used to identify 5 clus-
ters in women and 5 in men. Prevalent fracture rates
and femoral neck aBMD were determined for each
cluster.

Results: Fifty (29.2%) women and 45 (23.9%) men had
fractures. Using microarchitecture and FEA parameters
together, in women, there were two phenotypes with
fracture risk greater than the reference (lowest fracture
prevalence) cluster. Cluster A contained 25 women
(50% fractured) with Ct.Ar, Ct.Th, Ct.BMD, stiffness,
and Young’s modulus (YM) more than 1SD below the
sex-specific cohort mean, and % Tb load (distal and
proximal) more than 1SD above. Cluster B (41 women,
38.5% fractured) had a % Tb load proximal more than
ISD below the sex-specific cohort mean. Using FEA
parameters alone, 3 clusters had significantly greater
fracture risk. Two were similar to clusters A and B
above. The third had stiffness, YM, cort stress, and cort
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strain more than 1SD below the sex-specific cohort
mean. In women, the reference cluster had higher
aBMD compared to all other clusters (p <0.05).
Fracture rates did not differ significantly by cluster in
men. However, similar phenotypes to clusters A and B
were identified in the analyses.

Conclusions: We have demonstrated clusters with corti-
cal and trabecular phenotypes associated with a higher
proportion of fractures in women. In men, who had
fewer fractures, significant differences in fracture rates
were not identified despite similar phenotypes being
identified.

0C38

ASSESSING THE IMPACT OF PRESCRIBING ANTI-
OSTEOPOROSIS MEDICATION AFTER AN INDEX
FRACTURE AS PART OF A NATIONAL CLINICAL
AUDIT

M. K. Javaid', C. Gallagherl, A. Judgez, N. J. Vasilakis'
"The Royal College of Physicians, London, London, United
Kingdom, NDORMS, University of Oxford, Oxford, United
Kingdom

Objective: To identify what proportion of patients over
50 years are initiated on bone protection therapy following a
fragility fracture.

Material and Methods: Each FLS in the audit was asked
to submit data on all patients they saw who were aged
50 or over and who had sustained a fragility fracture
that was diagnosed in the NHS between 1 January and
30 December 2016. As part of the audit we asked
whether the patient was recommended bone therapy by
the FLS.

Anti-osteoporosis medication included were:
alendronate, risedronate, ibandronate, raloxifene,
teriparatide, strontium, denosumab, zoledronate, system-
ic oestrogens, systemic oestrogen and progesterone,
calcitriol and alfacalcidol.

There were a few cases where more than one drug was
submitted. To identify the recommended drug, a hierar-
chy was used to select the one drug: oral bisphospho-
nate > denosumab > zoledronate, then teriparatide or
raloxifene or strontium or activated vitamin D or
oestrogen therapy.

Results: 50 FLS submitted data on 42,000 patients. Of
the patients who have a recorded treatment outcome,
23% were recommended for bone therapy and 11% re-
quired further clinical input (either by a GP or another
clinician).

However, there was considerable variation at FLS level, firstly
the decision to treat and then the specific type of bone therapy
recommended by FLSs.
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Drug Mean (%) IQR (%) Min- Max (%)
Clinical decision not to 30 22-42 0-70
treat or inappropriate
Oral Bisphosphonate 18 5-27 0-51
(alendronate, risedronate,
ibandronate)
Zolendronate 2 0-2 0-32
Denosumab 3 0-2 0-15
Raloxifene 0 0 0-0.4
Teriparatide 0 0-0.1 0-0.4

Conclusions: NICE technology assessments (TAs) 161/204
have provided recommendations for first and second-line
bone therapies after a fragility fracture for FLSs to follow.
This audit has demonstrated marked variation between FLSs
in the decision to treat and the type of bone therapy. Bone
therapies vary in cost but also adherence and potentially ef-
fectiveness. These data suggest that local interpretation of na-
tional recommendations is significantly impacting therapeutic
options offered to patients in the NHS. Better understanding
of the contributory factors for this variation will inform future
FLS delivery and more effective and efficient medicines
management.

Disclosures: In last five years, MKJ has received honoraria,
unrestricted research grants, travel and/or subsistence ex-
penses from: Amgen, Eli Lilly, Shire, Internis, Consilient
Health, Stirling Anglia Pharmaceuticals, Mereo Biopharma,
Optasia, Zebra Medical Vision, Kyowa Kirin Hakin, UCB
AlJ has received consultancy and lecture fees and honoraria
from Servier, UK Renal Registry, Oxford Craniofacial Unit,
IDIAP Jordi Gol, and Freshfields Bruckhaus Deringer, is a
member of the Data Safety and Monitoring Board (which
involved receipt of fees) from Anthera Pharmaceuticals, Inc.,
and received consortium research grants from Roche.
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ARTHRITIS ACROSS EDUCATION, INCOME AND
RACE/ETHNICITY, AND THE MODERATING ROLE
OF CHILDHOOD MALTREATMENT: DATA FROM
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ALCOHOL AND RELATED CONDITIONS (NESARC)
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Objective: Childhood maltreatment (CM) has been associat-
ed with increased risk of adult-onset arthritis; however, data
are predominantly from women, and young adults, providing
an abridged expression of arthritis risk in those with CM his-
tory. Furthermore, associations between arthritis and socio-
economic status (SES) are poorly understood, especially in
large cohorts. We investigated arthritis across education, in-
come and race/ethnicity, and whether CM moderated associ-
ations between SES and arthritis.

Materials and methods: Data were drawn from Wave 2
(2004-2005) of the nationally-representative National
Epidemiological Survey on Alcohol and Related Conditions
(NESARC, n=34,563 United States adults aged >20 years).
CM history was self-reported and included physical abuse,
sexual abuse, exposure to intimate partner violence (IPV),
emotional abuse, emotional neglect, and physical neglect.

We used descriptive statistics and logistic regression to deter-
mine the relationship between SES, CM and arthritis.
Interaction terms were used to test if CM moderated the rela-
tionship between SES and arthritis.

Results: Arthritis prevalence was 26.8% (66.6% among wom-
en). In unadjusted analyses, women (Odds Ratios 1.6, 95%CI
1.5-1.7), and older age (both sexes, p <0.01) was associated
with increased odds of arthritis. All CM types were associated
with increased odds of arthritis, except exposure to [PV among
women. In sex-stratified, age-adjusted analyses, lower educa-
tion and income, family dysfunction, being Hispanic or an
Asian/Native Hawaiian/Pacific Islander and >1 physical co-
morbidity was associated with increased odds of arthritis
among those with and without CM. Overall, associations be-
tween race/ethnicity and arthritis were similar in those with and
without CM. In age-adjusted two-way interaction terms, CM
did not moderate associations between SES and arthritis.
Conclusion: CM did not amplify associations between SES
and arthritis: higher SES may plausibly increase resilience.
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HAND OSTEOARTHRITIS - SCOPE OF THE
PROBLEM

N. Arden'~?

"Nuffield Department of Orthopedics, Rheumatology and
Musculoskeletal Sciences, University of Oxford, Oxford,
United Kingdom, ?Arthritis Research UK Centre for Sport,
Exercise and Osteoarthritis University of Oxford, Oxford,
United Kingdom, *MRC Lifecourse Epidemiological Unit
University of Southampton, Southampton, United Kingdom

Although there is a large body of research on the topic of knee
and hip osteoarthritis, there is a relatively dearth of research on
the topic of hand osteoarthritis. Hand osteoarthritis is very
common with radiographic hand osteoarthritis being present
in up to 60% of the elderly population. Only a subset
of these patients are symptomatic with prevalence’s
ranging from 6 to 15% depending on age and gender
of the population. Osteoarthritis is a heterogeneous dis-
ease with three major subsets:

1. Thumb based (first) carpometacarpal osteoarthritis (CMC
OA) and Scaphotrapeziotrapezoidal (STT) joint,

2. Interphalangeal joint - proximal and distal

3. Erosive osteoarthritis (EOA)

These subsets have different risk factors, rates of progression
and effects on quality of life. It is therefore very likely that
they will have different responses to treatment modalities.
Erosive osteoarthritis is the least common of these pheno-
types, but is associated with greater pain, lower grip strength
and more rapid structural progression. All phenotypes in-
crease with age and are more common in women than men,
especially after the menopause. There are also association
with reduced quality of self-reported health.

Despite an increasing number of treatments for osteoarthritis
under research and an increasing number of trials in the field
ofhand osteoarthritis, none have yet produced strong evidence
of efficacy. As such there is no current license pharmacolog-
ical therapy for hand osteoarthritis in the European Union.

More standardized definitions of disease and design of clinical
studies will help the pipeline of drugs from discovery through
to the market.

ESCEO2

GUIDELINES FOR THE CONDUCT OF
PHARMACOLOGICAL CLINICAL TRIALS IN
HAND OSTEOARTHRITIS: CONSENSUS OF A
WORKING GROUP OF THE ESCEO

J.-Y. Reginsterl, N. K. Ardenz, 1. K. Haugen3 ,F. Rannou, E.
Cavalier’, O. Bmyére], J. Branco®, R. Chapurlat7, S. C.
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Mkinsils, A. S. Povzunm, D. Prieto-Alhambra”, T.
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Cochin Hospital, Université Paris Descartes Sorbonne Paris
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Medicine, Centre for Rheumatology Lower Austria, State
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Hospital Stockerau, Stockerau, Austria, '*Aging program,
National Research Council, Padova, Italy, '>Rheumatology
Department, IBN ROCHD University Hospital, Casablanca,
Morocco, '®Scientific Research Institute of Emergency Care
n.a. 1.1. Dzhanelidze, Saint-Petersburg, Russia, "NIHR
Musculoskeletal Biomedical Research Unit, University of
Oxford, Oxford, United Kingdom, ]8Department of
Rheumatology, Hopital Nord, CHU de St-Etienne &
INSERM 1059, Université de Lyon, Saint-Etienne, France,
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Objectives: To gather expert opinion on the conduct of clin-
ical trials that will facilitate regulatory review and approval of
appropriate efficacious pharmacological treatments for hand
osteoarthritis (OA), which there is currently no approved med-
ication in Europe.

Methods: The European Society on Clinical and Economic
Aspects of Osteoporosis, Osteoarthritis and Musculoskeletal
diseases (ESCEO) organized a working group, which
consisted of clinical scientists expert in the field of OA in
academia and consulting for drug development within the
pharmaceutical industry, and representatives of national or
European licensing authorities. Members of the group pre-
pared a full review of the literature on the design of studies
in hand OA, which were presented to the group. After the
presentations, a comprehensive discussion was held within
the group and shared conclusions were reached.

Results: These recommendations provide guidance, not rigid
rules, which should allow for better standardization of the
conduct of clinical trials and facilitate registration and approv-
al of new pharmacological treatments for hand OA. For inclu-
sion in clinical trials, we recommend that patients fulfill the
validated American College of Rheumatology criteria for the
diagnosis of hand OA, which are currently the best available
criteria. Trials of symptom modifying agents should assess
effect on pain as the primary outcome, which could be mea-
sured either on a visual analogue scale or the Australian/
Canadian hand pain subscale. Secondary outcomes are multi-
ple, and could include physical function, hand strength and
health-related quality of life. The trial should be placebo-
controlled and for a minimum duration of 3 months for a
fast-acting drug, and not less than 6 months for a slow-
acting drug. For structure modifying agents, the optimal study
duration is for 2 to 3 years to identify structural changes. The
primary endpoint of structure modifying trials should measure
effect on joint structure independent of any effect on symp-
toms, which can be included as secondary endpoints.
Conclusions: This consensus guideline is intended to provide
a reference tool for practice, and should allow for better
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standardization of the conduct of clinical trials in hand OA.
While the working group acknowledges that the methodology
for performing clinical trials in hand OA will evolve as knowl-
edge of the disease increases, it is hoped that this guidance will
support the development of new pharmacological treatments
targeting hand OA.

ESCEO3

THE FGF23/PHOSPHATE/KLOTHO/FGF-RS
MACHINERY

D. Haffner'

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

Chronic kidney disease (CKD) is associated with an increased
risk of cardiovascular mortality, infections, and impaired cog-
nitive function. It is characterized by excessively increased
levels of the phosphaturic hormone fibroblast growth factor
23 (FGF23) and a deficiency of its co-receptor Klotho.
Despite the important physiological effect of FGF23 in main-
taining phosphate homeostasis, there is increasing evidence
that higher FGF23 levels are a risk factor for mortality
and cardiovascular disease. FGF23 directly induces left
ventricular hypertrophy via activation of the FGF recep-
tor 4/calcineurin/nuclear factor of activated T cells sig-
naling pathway. By contrast, the impact of FGF23 on
endothelial function and the development of atheroscle-
rosis are poorly understood. The results of recent exper-
imental studies indicate that FGF23 directly impacts on
hippocampal neurons and may thereby impair learning
and memory function in CKD patients. Finally, it has
been shown that FGF23 interferes with the immune sys-
tem by directly acting on polymorphonuclear leukocytes
and macrophages. In this talk recent data will be pre-
sented coming from clinical and experimental studies on
the extrarenal effects of FGF23 with respect to the car-
diovascular, central nervous, and immune systems.

ESCEO4

EXPRESSION OF PHOSPHATE WASTING
DISORDER IN THE ADULT

K. Javaid'

! Associate Professor in Metabolic Bone Disease, NDORMS,
University of Oxford, Oxford, United Kingdom

X - linked Hypophosphataemia (XLH) is a rare disease affect-
ing the skeleton. Patients are usually identified in childhood
and the impact of XLH in adults is poorly described. In adults,
the significant clinical issues include fractures, joint and bone
pain. A key outcome for patients is quality of life and under-
standing the impact of XLH on the physical and mental
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domains informs assessment, treatment outcomes, treatment
strategies and value of therapies for this rare disease.
Objectives: To describe the imp act of X - Linked
Hypophosphataemia on the lives of adults.

Materials and Methods: From the www.RUDY study.org
cohort, adults with XLH were identified, and their quality of
life measured using SF36 and EQS5D. These findings
were then compared with patients wi th osteoarthritis,
the normal population and reviewed with other
publications in this domain.

Results: There were specific domains that were limited in
adults with XLH and these varied by the comparator.
Conclusion: Quality of life is significantly impa cted by XLH
with domain - specific variation informing our understanding
and assessment of XLH.

Disclosures: MKJ received speaker fees and meeting ex-
penses from HKK.
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MANAGEMENT OF PHOSPHATE WASTING
DISORDERS

L. Masi'

"Metabolic Bone Diseases Unit, University Hospital of
Florence-AOUC, Florence, Italy

Phosphorus plays an important role in a number of biological
processes and is a major component of the mineral-phase and
it is required for the formation of hydroxyapatite. In addition,
Pi is critical to several biologic processes, including energy
transfer, cellular signaling, and the regulation of protein func-
tion. A deficiency of Pi results in a defect in the deposition of

mineral and the presence of unmineralized osteoid that char-
acterizes osteomalacia in adults and rickets in developing an-
imals and humans. Several studies have identified new factors
that play a role in the regulation of inorganic phosphorus (Pi)
transport and homeostasis that include the “phosphatonins”.
The term phosphatonin was introduced to describe the fac-
tor(s) responsible for the inhibition of renal Pi reabsorption
and for the modulation of the 25-hydroxyvitamin D 1 a-
hydroxylase levels. In the seminal work of Cai et al. on
tumor-induced osteomalacia (TIO) hypophosphatemia, renal
Pi wasting and reduced 1,25(OH),D; disappeared after the
removal of the tumor. Autosomal hypophosphatemic rickets
(ADHR), X-Linked Hypophosphatemic Rickets (XLH), TIO,
are characterized by h hypophosphatemia and urinary Pi
wasting as measured by a low tubular maximum reabsorption
of Pi per deciliter of glomerular filtrate (TmP/GFR). Medical
care for hypophosphatemia is highly dependent on three fac-
tors: cause, severity, and duration. Phosphate distribution
varies among patients, so no formulas reliably determine the
magnitude of the phosphate deficit. The average patient re-
quires 10002000 mg (32—-64 mmol) of phosphate per day
for 7-10 days to replenish the body stores. When a treatable
cause of the hypophosphatemia is known, then treatment of
that underlying cause is of paramount importance and is often
curative. Adequate treatment includes phosphate supplements
in addition to feeding and attention to underlying eating dis-
orders or substance abuse. Oral phosphate supplements, al-
though not curative, are useful for the treatment of the genetic
disorders of phosphate wasting and can often normalize phos-
phate levels and decrease bone pain. Recently, FGF23 anti-
body treatment has become available for individuals with
some genetic forms of hypophosphatemic rickets.
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A JOURNEY IN PATIENT PARTNERSHIP

J. Kirwan'

! Academic Rheumatology Unit, University of Bristol, Bristol,
United Kingdom

For over 20 years, Outcome Measures in Rheumatology
(OMERACT), an international consensus group of multidisci-
plinary researchers, health care providers, and patients, has
worked to improve measurement of various types of arthritis,
autoimmune, and musculoskeletal diseases. These include in-
ternationally recognized Core Outcome Measurement Sets to
include in clinical trials, which are also used in clinical care.
Patients have been recognized as primary stakeholders and
integrated as active participants since 2002. Patient roles have
gradually evolved to become collaborating partners, with equal
voices and full participation including: moderating, reporting,
analyzing and interpreting data, disseminating results through
abstracts, manuscripts, presentations, and organizational and
group leadership. We have iteratively developed patient-
specific tools and methods (e.g. patient glossaries, buddy sys-
tems, training/orientation and debriefing meetings/discus-
sions). Patient integration has enriched discussions for all stake-
holders, contributing to content validation and feasibility as-
sessments of measures. Actively integrating worldwide patients
has facilitated global development and validation of new
patient-reported outcomes (PROs), more comprehensively
reflecting the patient perspective. This journey in patient part-
nership has lessons for patients and researchers which can be
applied to more general approaches to patient involvement.

ESCEO-WHO2

PRINCIPLES FOR ENGAGING PATIENTS IN
CLINICAL RESEARCH

M. De Wit'

'PhD, OMERACT Patient Research Partner; VU Medical
University, Amsterdam, The Netherlands

For almost 20 years rheumatology has been front runner in the
field of participatory outcome research, partly due to the

collaborative nature of the perennial patient-physician rela-
tionship in clinical practice. Based on published case studies,
literature reviews and personal experiences scientific commu-
nities such as EULAR and OMERACT were the first to for-
mulate sets of recommendations that provide practical guid-
ance to researchers and patient research partners (PRP’s).
Although these recommendations are relatively easy to apply,
researchers still report challenges in identifying suitable pa-
tient representatives and in deciding when to start with patient
involvement. They also face health system barriers for
implementing recommendations in research practices.
During an expert meeting in Geneva in 2017 we discussed
the state of the art in participatory research and formulated
principles of engaging patients in clinical research.

In this presentation we will summarize the most topical prin-
ciples in participatory research: Utilizing consultation
methods for patient preference elicitation; equal collaboration
with PRP’s throughout the research process, preferably right
from the start; appropriate information, support and coaching
of PRP’s; guarantees for adequate representativeness of the
patient perspective; ensuring sustainability of the patient in-
volvement; and evaluating its impact.

Patient involvement in rheumatology has changed research
agenda’s, culture and clinical outcomes. Existing recommen-
dations have contributed to improved designs of clinical trials,
in particular by selecting outcomes that matter to patients, and
to the development of Patient Reported Outcomes (PRO). In
other fields, such as laboratory research and HTA research,
patient involvement is still challenging, although many rec-
ommendations can be effectively applied as well.

ESCEO-WHO3

PRINCIPLES FOR PATIENT ENGAGEMENT; THE
REGULATORY EXPERIENCE

N. Bere'

"European Medicines Agency, London, United Kingdom

The European Medicines Agency (EMA) has been engaging
in dialog with patients since its creation in 1995. Today,
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patient involvement is an integral part of the work at EMA,
with a diverse range of opportunities in place to include the
patient’s voice at all stages along the medicines regulatory
life-cycle. Key to successful engagement has been the need
for flexibility, a range of well-tested methodologies and a ro-
bust system of support and training.

EMA’s journey with patients has evolved and refined over the
years and progress has been steered by the implementation and
assessment of various engagement tools using pilot projects to
determine in practical terms what works best from all perspec-
tives. Our experiences have shown that there is no ‘one-size-
fits-all” approach but rather an ‘a la carte’ menu of engagement
methods is needed to be able to respond to each case, taking
into account the particular context. Equally, meaningful en-
gagement cannot be achieved without the provision of tailored
support and training prior to and during involvement.

Patients and caregivers’ real-life perspectives and unique in-
sights complement the scientific data within EMA reviews;
examples include input on proposed protocol designs (scien-
tific advice) and participation in expert meetings or written
consultations on specific medicines evaluations. They are vot-
ing members of many EMA scientific committees and they
also review the medical information written for the public.
Evidence from monitoring and feedback shows their contri-
butions do make a difference which ultimately helps ensure
that the Agency’s outcomes are as meaningful and relevant as
possible for all concerned.

Some of the key challenges and conclusions of our journey
will be highlighted to serve as a guide to anyone considering a
similar, rewarding path.

ESCEO-WHO4

ASSESSMENT OF PHYSICAL PERFORMANCES IN
DAILY PRACTICE: SCOPE OF THE PROBLEM

R. Rizzoli'

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

With advancing age, decline in muscle fiber size and number
causes a loss of muscle mass. Muscle strength and muscle
power decrease with even a higher magnitude. Muscle weak-
ness compromises quality of life in the oldest old, favors the
occurrence of falls, and contributes to increase fracture risk.
Fall-induced injuries represent one of the most common causes
of longstanding pain, disability and death in the elderly popu-
lation. Various experts groups or societies have suggested that
sarcopenia should be defined on the basis of muscle mass and
functional capacity, including gait speed and muscle strength.
Numerous tests are available to evaluate muscle mass, strength
and power, and physical performance. These tests are manda-
tory to determine an operational definition of sarcopenia and
possibly define intervention thresholds for treatment. Some
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tests require the subjects’ will and contribution, and/or are in-
fluenced by the investigator’s information to the subjects and
intervention during the test. Under these conditions, these tests
should be submitted to strict standardization procedures, qual-
ity assessment and quality control, to ensure the highest accu-
racy and precision. This is a necessary step in the quest for a
consensual operational definition of sarcopenia.

ESCEO-WHO5

PRINCIPLES FOR THE STANDARDIZATION OF
THE ASSESSMENT OF PHYSICAL PERFORMANCE
"Hospital Universitario Ramon y Cajal (IRY CIS), Madrid, Spain

Physical performance is a measure of the functional abil-
ity of an individual that allows him/her to interact with
others and with the environment. Being a wide and ill-
defined concept, it is quite clear now that physical perfor-
mance is a strong predictor of clinically meaningful ad-
verse events in older people, such as functional decline,
falls, disability, hospitalizations, decreased quality of life
and death. Measuring physical performance has become
key in identifying frailty and sarcopenia in older subjects.
Identification of impaired physical performance before
disability establishes is important for the early implemen-
tation of strategies, both at individual and societal level,
to reduce or retard physical disability and dependence.
Many tools have been proposed to measure physical perfor-
mance. The most widely used — and those with the best evi-
dence on their measurement characteristics — are gait speed,
the Short Physical Performance Battery, the timed up-and-go
test, 400 m and 6 min walk, and stair climbing.

The choice of a tool depends on the setting (research vs. clin-
ical), cost, required time, need of equipment, performance
characteristics of the tool, purpose of the assessment and pa-
tients characteristics (age, care setting, functional status).
Time has come for the prevention or retardation of disability in
old age. Conceptualization of physical performance and the
right choice of measurement tools in clinical and research
settings is key in this quest.

ESCEO-WHOG6

PRINCIPLES FOR THE STANDARDIZATION OF
THE ASSESSMENT OF MUSCLE STRENGTH AND
POWER

J. M. Bauer'~

'Center for Geriatric Medicine, University of Heidelberg,
Heidelberg, Germany, 2Agaplesion Bethanien Krankenhaus,
Heidelberg, Germany

When the suitability of tests for the assessment of muscle
strength and muscle power in daily clinical practice is
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considered several characteristics are of special relevance.
Those are primarily the following: applicability in different
patient groups, performance characteristics, prognostic reli-
ability. Values for relevant change and critical thresholds,
which are also highly important in this context, have still to
be defined for most of the tests.

Handgrip strength may be regarded as a reasonable option for
the assessment of strength of the upper extremities. In addi-
tion, the association of grip strength with lower extremity
strength is considered moderate to good. Measurement de-
vices are portable and can therefore be used in various set-
tings. A sufficient amount of normative data has been report-
ed, but handgrip measurements in general appear to be of
limited value for the evaluation of treatment outcomes. Two
favorable options exist for hand grip measurement. The first
one is the testing of hand grip strength with the help of the
JAMAR dynamometer. The second option is the Martin

vigorimeter, which measures more specifically grip pressure
and which can therefore be influenced by hand size. The latter
method is preferred by patients with joint disease. A good
correlation exists between these two approaches. It is manda-
tory to follow an exact protocol for all handgrip measure-
ments. Otherwise the individual results cannot be categorized
correctly. Handheld dynamometers are currently not regarded
as providing reliable data for the upper and the lower extrem-
ities. In addition, problems exist with regard to validation.
At the moment, no tools can be recommended for the
evaluation of power in daily clinical practice. Here
functional measurements like the stair climb test and
the chair rise test may be considered as reasonable op-
tions, but their limitations have to be taken into ac-
count. In the near future the assessment of power may
be facilitated by accelerometry after validated algorithms
have been developed.
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NUTRITION AND PHYSICAL ACTIVITY IN THE
PREVENTION AND TREATMENT OF SARCOPENIA:
OUTCOMES OF THE I0F-ESCEO SARCOPENIA
WORKING GROUPS - WELCOME AND SCOPE OF
THE PROBLEM

N. C. Harvey1

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

Chronic non-communicable musculoskeletal diseases contrib-
ute an enormous burden in terms of global disability.
Conditions such as osteoporosis and sarcopenia are major
components of this health impact. Sarcopenia is common,
and associated with adverse outcomes such as reduced surviv-
al, falls and fractures. In this symposium, participants will be
given an overview of the scale and impact of the global
sarcopenia-associated health burden, and the methodology
and results of a comprehensive systematic review, undertaken
by the IOF-ESCEO Sarcopenia Working Groups on the role of
nutrition and physical activity in the prevention and treatment
of sarcopenia, together with a specific exposition of the con-
tribution of dairy products in this context. There will be scope
for discussion, and participants will leave with an increased
knowledge and understanding of the health burden associated
with sarcopenia, and of nutritional and physical activity-based
interventions which may ameliorate its impact.

IOF-ESCEO2

METHODOLOGY OF THE SYSTEMATIC REVIEW

E. M. Dennison’

"MRC Lifecourse Epidemiology Unit, Southampton, United
Kingdom

Background: In 2013, Denison et al. conducted a systematic
review including 17 randomized controlled trials (RCTs) to
explore the effect of combined exercise and nutrition interven-
tion to improve muscle mass, muscle strength, or physical
performance in older people (1). They concluded that further

studies were needed to provide evidence upon which public
health and clinical recommendations could be based. The pur-
pose of the present work was to update the prior systematic
review and include studies published up to October 2015.
Methods: Using the electronic databases MEDLINE and
EMBASE, we identified RCTs which assessed the combined
effect of exercise training and nutritional supplementation on
muscle strength, muscle mass, or physical performance in
subjects aged 60 years and over. Study selection and data
extraction were performed by two independent reviewers.
The literature search was performed in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) statement. We searched for any additional
studies published between April 2013 and October 2015 to
update the previous systematic review (1). Additional studies
were identified by a manual search of bibliographic references
of relevant articles and existing reviews. Conference abstracts
were not included. The same inclusion criteria were used as
for the previous systematic review. Studies performed on chil-
dren, adolescents, and young adults were excluded, as were
studies in which the nutritional intervention was energy re-
striction to promote weight loss. Studies were also excluded
if they included populations with a specific health condition.
The quality of each study was independently assessed by two
authors using the Jadad Score system. Because of the huge
heterogeneity observed in the protocols of exercise and dietary
supplementation, no meta-analysis was undertaken.

1. Denison HJ, Cooper C, Sayer AA, Robinson SM.
Prevention and optimal management of sarcopenia: a re-
view of combined exercise and nutrition interventions to
improve muscle outcomes in older people. Clin Interv
Aging. 2015;10:859-869

IOF-ESCEOQO3

OUTCOMES OF THE I0F-ESCEO SARCOPENIA
WORKING GROUPS

C. Beaudart'*

"Department of Public Health, University of Li¢ge, Liége,
Belgium, *WHO Collaborating Centre for Public Health

@ Springer



Osteoporos Int

Aspects of Musculo-Skeletal Health and Aging, Li¢ge, Belgium

Outcomes of the systematic review: Following a systematic
review previously performed in 2013 by Denison et al. includ-
ing 17 RCTs, we performed an update of this comprehensive
systematic review and identified 21 RCTs published between
April 2013 and October 2015. Thus, 37 RCTSs assessing the
impact of a therapeutic intervention containing both physical
activity and a nutritional supplement on muscle parameters
were included in the present work. The study protocols were
quite heterogencous. Different types of physical activities
have been studied in different populations that varied in sex,
settings and health status. Moreover, within each category of
dietary supplements, the supplement dose and the length of
study differed across RCTs. Among the 37 RCTs included in
the systematic review, 34 RCTs assessed the impact of inter-
vention on muscle mass in elderly subjects. In almost 80% of
the RCTs (27/34 RCTs), muscle mass increased with exercise
training. An additional effect of nutritional intervention on
muscle mass was only found in 8 RCTs (23.5%), 4 using
creatine, 3 using proteins and 1 using HMB as dietary supple-
ment. Muscle strength increased in 82.8% of the studies (29/
35 RCTs) following an exercise intervention and, once again,
dietary supplementation showed additional benefits in only a
small number of studies (8/35 RCTS, 22.8%) principally for
creatine but only at specific muscle sites. Finally, a total of 29
RCTs assessed the impact of combined physical activity and
dietary supplementation on physical performance. We ob-
served, in the majority of studies, an improvement in physical
performance outcomes following an exercise intervention (26/
28 RCTs, 92.8%). Interaction of exercise and nutrition was
found in only 17.8% of these studies (5/28 RCTs): one study
when a multi-nutrient was used as a dietary supplement, an-
other with creatine, a third study with vitamin D, another with
tea catechin and finally, one with magnesium oxide.

In conclusion, physical exercise has a beneficial impact
on muscle mass, muscle strength or physical performance
in healthy subjects aged 60 years and older. However, the
additional effect of dietary supplementation has only been
reported in a limited number of studies. For the majority
of studies included in this systematic review, the popula-
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tion was composed of healthy older subjects. Studies
assessing the impact of a combined exercise intervention
and dietary intervention are still lacking in frail and
sarcopenic populations, populations suffering from nutri-
tional deficiency or populations at risk of malnutrition.

IOF-ESCEO4

DAIRY PRODUCTS IN THE PREVENTION AND
TREATMENT OF SARCOPENIA: OUTCOMES OF
THE ESCEO WORKING GROUPS

J.-Y. Reginster1

"Department of Public Health, Epidemiology and Health
Economics, University of Liege - WHO Collaborating
Center for Public Health Aspects of Musculoskeletal Health
and Aging, Li¢ge, Belgium

There is a growing body of evidence that links nutrition to
muscle mass, strength and function in older adults, sug-
gesting that it has an important role to play both in the
prevention and management of sarcopenia. ESCEO recom-
mends optimal dietary protein intake of 1.0-1.2 g/kg body
weight/day with at least 20-25 g of high-quality protein at
each main meal, with adequate vitamin D intake at 800 U/
day as well as calcium intake of 1000 mg/day alongside
regular physical activity/exercise 3—5 times/week com-
bined with protein intake in the immediate proximity to
exercise. One of the type of foods most studied in relation
to muscle mass and function is dairy products. They are
important due to their whey protein content, which is high
in branched-chain amino acids and that also has antioxi-
dant properties. Amino acid balance studies suggest that
ingestion of milk following resistance exercise increases
amino acid uptake, indicative of net muscle protein synthe-
sis. Benefits of soya milk consumption after exercise have
not been shown. In a recent study of older