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EFFICACY AND SAFETY OF ROMOSOZUMAB AMONG
POSTMENOPAUSAL WOMEN WITH OSTEOPOROSIS AND
MILD-TO-MODERATE CHRONIC KIDNEY DISEASE
D. Miller1, J. Adachi2, B.-H. Albergaria3, A. M. Cheung4, A. Chines5, E.
Gielen6, B. Langdahl7, A. Miyauchi8, M. Oates5, I. R. Reid9, N. Ruiz
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Toronto, Canada, 5Amgen, Thousand Oaks, United States,
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Objective: To determine if baseline (BL) renal function affects the effi-
cacy and safety of romosozumab (Romo).
Materials and Methods: We performed post hoc analyses of 2 Romo trials in
postmenopausal womenwith osteoporosis. In ARCH, 4,093 patients (pts) were
randomized 1:1 toRomo210mgmonthly or alendronate (ALN) 70mgweekly
for 12months (mean age, 74.3; 96.1%with prevalent vertebral fractures [VFx]).
In FRAME, 7,180 pts were randomized 1:1 to Romo 210mg or placebo (Pbo)
monthly for 12 months (mean age, 70.9; 18.3%with prevalent VFx). For these
analyses, pts were categorized by BL eGFR (mL/min/1.73m2): normal renal
function (eGFR ≥ 90), mild renal insufficiency (eGFR 60–89), or moderate
renal insufficiency (eGFR 30–59). Least squares mean (LSM) % change from
BL in BMD at the lumbar spine, total hip, and femoral neck; incidence of new
VFx and adverse events (AEs); and changes in renal function were assessed for
each eGFR category at month 12 of the double-blind treatment period.
Results: At BL, most pts had mild/moderate renal insufficiency: 84% in
ARCH, 88% in FRAME. In both studies, change from BL in BMD was
significantly higher in the Romo group across BL eGFR categories
(Figure). There was an interaction between BMD increase and renal func-
tion, and although BMD increase was less in women with impaired renal
function, differences between Romo and control groups remained signifi-
cant (Figure). Among pts with eGFR ≥ 90, 60–89, and 30–59, the incidence
of new VFx (Romo vs ALN or Pbo) at month 12 was 3.3% vs 7.3%, 3.2%
vs 3.9%, and 3.4% vs 6.2% in ARCH and 0.5% vs 3.0%, 0.4% vs 1.5%,
and 0.6% vs 2.1% in FRAME. In both studies, the incidences of AEs and
serious AEs were similar in both treatment groups within and across eGFR
categories. AEs of mild-to-moderate hypocalcemia (investigator reported)
occurred in 2 pts (1 Romo [eGFR 60–89], 1 ALN [eGFR ≥ 90]) in ARCH
and 1 pt (Romo [eGFR 60–89]) in FRAME. Five pts (0 Romo, 5 ALN) in
ARCH and 19 pts (14 Romo, 5 Pbo) in FRAME had decreases in serumCa
levels (albumin adjusted); in the Romo group all were mild (< LLN–8.0
mg/dL) or moderate (< 8.0–7.0 mg/dL). Similar % of pts in each group had
changes in renal function over 12 months of treatment.
Conclusion: The efficacy and safety of Romo vs ALN or Pbo was similar
among postmenopausal women with osteoporosis and different levels of
renal function.
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Objective: Romosozumab (Romo), an anti-sclerostin antibody that in-
creases bone formation while decreasing bone resorption, reduces frac-
ture risk within 12 months. Here we evaluate the effects of transitioning
from denosumab (DMAb) to Romo in treatment-naïve patients.
Materials and Methods: This phase 2 trial (NCT00896532) enrolled
postmenopausal women with a lumbar spine (LS), total hip (TH), or
femoral neck T-score ≤–2.0 and ≥–3.5. Patients were randomized to pla-
cebo (Pbo) or various doses of Romo monthly or every 3 months from
baseline (BL) to month (M) 24, were rerandomized to 12 months of
DMAb or Pbo (M24-36), and then all were to receive Romo 210mg
monthly for 12 months (M36-48). Results for the overall population have
been previously published (1,2). Here we present data from a subset of
patients who were randomized to Pbo for 24 months, DMAb (n=16) or
Pbo (n=12) for 12 months, and then Romo for 12 months.
Results: In patients who were randomized to Pbo followed by DMAb, Romo
treatment for 12monthsmaintained bonemineral density (BMD)gained during
DMAb treatment at theTH (mean change fromend ofDMAb treatment, 0.9%)
and further increased BMD gains at the LS (mean change from end of DMAb
treatment, 5.3%) (Table). As expected, P1NP andβ-CTX levels decreasedwith
DMAb.Upon transition toRomo (M36-48), P1NP levels initially increased and
gradually returned to BL by M48 while β-CTX gradually increased
to BL levels.
In patients who transitioned to Romo after 36 months of Pbo, BMD
increased at the LS and TH (Table). P1NP levels initially increased with
Romo and gradually returned to BL by M48 while median β-CTX level
remained below BL with Romo treatment.
Conclusions: BMD response in the Pbo to Romo group was similar to
that observed in other studies. Transitioning to Romo after 12 months of
DMAb further improves LS BMD and maintains TH BMD.
References: 1) McClung MR, J Bone Miner Res 2018;33:1397-1406. 2)
Kendler DL, Osteoporos Int 2019;30:2437-2448.
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VERTEBRAL FRACTURES BEFORE, DURING AND AFTER
DENOSUMAB. A RETROSPECTIVE STUDY OF 858 CASES
P.Burckhardt1,O. Lamy2, T.H.Buclin3,M. Faouzi4,D.Aeberli5, F. Cattaneo5,
J.Dudler5,M. Felder5, D. Frey5, P.Hasler5,H. J. Häuselmann5, S. Jehle-Kunz5,
I. Krull5, T. H. Lehmann5, K. Lippuner5, C. Meier5, U. Moser5, M. Oehri5, A.
Rohrer5, F. Tanzi5, M. Toniolo5, B. Uebelhart5, L. Wildi5, D. Wildpaner5
1Clinique Bois Cerf/Hirslanden, Lausanne, Switzerland, 2University
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Community Medicine, University, Lausanne, Switzerland, 5Swiss
Denosumab Study Group, Various cities, Switzerland

OBJECTIVE: Evaluate subject characteristics and risk factors associated
with the occurrence of vertebral fractures (VF) after treatment with
Denosumab (DMAB).
METHODS: Among a network of 22 bone consultants from different
parts of Switzerland, we collected the clinical history of 858 randomly
chosen women, in whom treatment with DMAB was interrupted, 172 of
them having breast cancer. Our questionnaire documented age, BMI,
Bone Mineral Density (BMD), life style, family history, bone related
diseases and treatments, fractures, bone resorption markers, and treat-
ments for breast cancer. Data for these variables were recorded for the
periods before, during and after DMAB treatment.
RESULTS: Themean agewas 65 years [range 27 – 92]. Bisphosphonates had
been administered before DMAB in 46%, and after in 64.5% (76.4% of them
with Zoledronate). Themean duration of DMAB treatment was 35months [6-
96]. Follow-up, starting 6 months after the last dose, was 28 months (1 -107).
In 96.5% the follow-up lasted > 6 months. The mean T-score of lumbar spine
BMD was -2.55 (SD 0.97) before, -1.90 (1.11) during, and -2.15 (1.16) after
treatment. The T-score at femoral neck was -2.06 (SD 0.78) before, -1.45
(0.83) during, and -1.93 (0.76) after treatment. Trabecular Bone Score (TBS)
was measured among 95 patients in each period, and was 1.22 before, 1.27
during, and 1.29 after DMAB treatment; with significant increases (p<0.001
for trend). The percent of patients with osteoporotic fractures was 36.1%
before, 5.2% during and 12.5 % after DMAB treatment; and that of patients
with vertebral fractures (VF) was 20.4 % before ( 2.9 % with multiple VF), in
2.1% during (0.5 % with multiple VF), and in 11.0 % after treatment (6.4 %
with multiple VF, with a mean of 2.9 VF per fractured patient). Hip fractures
were observed in 3.5 % before, 0.7% during and 0.6% after treatment. The
numbers of humerus, pelvis and rib fractures were similar.
The influence of each parameter mentioned above on the occurrence of
fractures will be evaluated.
CONCLUSION: Treatment withDenosumab in 858women led to an increase
in BMD and TBS, and to a decrease in fractures. In the + 28months following
treatment cessation, vertebral fractures increased. The occurrence of fractures
will be analyzed in respect to case history, clinical characteristics, risk factors as
well as evolution of BMD and resorption markers.
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DIFFERENTIAL EFFECTS OF ABALOPARATIDE AND
TERIPARATIDE ON CORTICAL VOLUMETRIC BMD AND
BONE STRENGTH INDICES IN THE PROXIMAL FEMUR BY
DXA-BASED 3D MODELING
R. Winzenrieth1, S. Ominsky2, Y. Wang2, L. Humbert1, J. Weiss2
1Galgo Medical, Barcelona, Spain, 2Radius Health, Inc., Waltham,
United States

Objectives: To estimate changes in bone strength indices in the proximal
femur over 18 months of treatment with placebo (PBO), abaloparatide
(ABL), or teriparatide (TPTD) using a 3D modeling approach applied to
DXA images from the ACTIVE trial.
Materials and Methods: A subset of 750 pts from the ACTIVE
trial, 250 from each treatment group (PBO, ABL, TPTD) were
randomly selected with data stratified by study site and patient
race/ethnicity. Using Hip DXA scans at baseline and months 6
and 18, DXA-based 3D modeling (3D-SHAPER v2.10.1, Galgo
Medical, Spain) was performed to evaluate cortical volumetric
BMD (vBMD) and geometric parameters. Density-weighted
cross-sectional moment of inertia (CSMI*) and section modulus
(Z*) were generated at the femur neck (FN) and intertrochanteric
(IT) regions as indices of bone strength. Pairwise group compar-
isons were made for % change from baseline data using P-values
derived from contrast tests based on an MMRM model.
Results: After 18 months of treatment, ABL and TPTD similarly in-
creased cortical thickness in the total hip (+1.5%) (both P<0.001 vs
PBO). However, only ABL significantly increased hip cortical vBMD
(+1.3%) vs PBO (-0.2%) and did so to a significantly greater extent than
TPTD (0.4%) (both P<0.05 vs ABL). After 18months, the increases from
baseline in CSMI* and Z* were significantly greater in both the ABL and
TPTD groups vs PBO in the FN and IT regions (P<0.0001 for all; Table).
The increases with ABL were significantly greater than with TPTD for
both CSMI* and Z* in the FN region (P<0.001 for both).
Conclusion: Both ABL and TPTD resulted in increased hip bone strength
indices by DXA-based 3D modeling after 18 months. ABL significantly
increased CSMI* and Z* to a greater extent than TPTD at the femur neck,
consistent with its greater increase in hip cortical vBMD. Further studies
may be warranted to investigate how these differences in clinically im-
portant regions impact hip strength.
Table: Changes in Hip Bone Strength Indices at 18 Months

% Change from Baseline PBO ABL TPTD

FN CSMI* 0.5 ± 0.4 7.2 ± 0.6#^ 4.5 ± 0.5 #

FN Z* 0.2 ± 0.3 7.7 ± 0.5 #^ 5.0 ± 0.4 #

IT CSMI* 0.7 ± 0.5 6.6 ± 0.5 # 5.6 ± 0.5 #

IT Z* 0.7 ± 0.6 7.3 ± 0.6 # 6.4 ± 0.6 #

Mean ± SE; #p<0.0001 vs PBO; ^p<0.001 vs TPTD
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FRACTURE RISK REDUCTION BY ANTI-OSTEOPOROSIS
PHARMACOTHERAPY ACCORDING TO BASELINE RISK
FACTORS AMONG POSTMENOPAUSAL WOMEN:
METAREGRESSION ANALYSES OF RANDOMISED TRIALS
M. N. Händel1, I. Cardoso1, C. Von Bülow1, J. F. Rohde1, A. Ussing1, S.
M. Nielsen1, R. Christensen1, B. Langdahl2, T. Thomas3, J.-J. Body4, M.
L. Brandi5, A. Diez-Perez6, P. Hadji7, M. K. Javaid8, W. F. Lems9, X.
Nogues6, C. Roux10, S. Minisola11, A. Kurth12, S. L. Ferrari13, D. Prieto-
Alhambra8, B. Abrahamsen14
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Université Libre de Bruxelles (ULB), Brussels, Belgium, 5Dept of
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CIBERFES (Frailty and Healthy Aging Research Network), Instituto
Carlos III, Barcelona, Spain, 7Frankfurt Center of Bone Health,
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Sciences, University of Oxford, Oxford, United Kingdom, 9WF Lems
Department of Rheumatology, Amsterdam UMC, location VUmc,
Amsterdam, Holland, 10INSERM U 1153, Hopital Paris-Centre,
Université de Paris, Paris, France, 11Dept of Clinical, Internal,
Anaesthesiologic and Cardiovascular Sciences; “Sapienza”, Rome
University, Rome, Italy, 12Dept of Orthopaedic and Trauma Surgery,
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Objectives: To synthesise the evidence on the effect of anti-osteoporosis
pharmacotherapy according to baseline variables known to influence
fracture risk among postmenopausal women; and to critically appraise
internal validity of RCTs.
Materials and Methods: Meta-regression analysis was based on restricted
maximum likelihood (mixed) models. We included 143 references
representing 69 distinct trials that examined the effect of bisphosphonates
[BP], denosumab [DMAB], selective oestrogen receptor modulators
[SERM], parathyroid hormone receptor [PTHR] agonists and
romosozumab, either compared to placebo or head-to-head. The baseline
covariates were: fracture history, age, lumbar spine T-score andBMI. The
Cochrane risk of bias tool was used to evaluate the RCTs. Data sources
were MEDLINE, EMBASE and Cochrane Library from Jan 1996 to
Nov 2019.
Results: Antiresorptive treatment (BP, SERM and DMAB) is more effi-
cient compared to placebo in reducing vertebral fractures [VF] (RR=
0.59, 95% CI: 0.51, 0.69), with improved efficacy following increasing
age (trial average range: 50-85 years): k=25; β: 0.96, 95% CI: 0.93, 0.99,
but irrespective of the other baseline covariates. Regardless of the base-
line covariates there was an effect of antiresorptive treatment compared to
placebo on non-VF (RR= 0.82, 95% CI: 0.76, 0.89). Compared to either
placebo or BP, anabolic treatment (PTHR, romosozumab) reduced the
risk of both VF and non-VF irrespective of any of the baseline covariates.
The certainty of the evidence was moderate; due to the apparent risk of
bias related to the internal validity (incl. reporting bias).
Conclusions: Antiresorptive and anabolic treatment were beneficial in
fracture risk reduction among postmenopausal women mostly indepen-
dently of baseline risk. Since anabolic treatment was more effective than
BP irrespective of baseline risk, there is no trial evidence to support the
notion that anabolic treatment should be limited for the very high-risk
patients.
Disclosures: Resources to conduct the systematic reviewwas provided by
UCB Sprl, Allée de la Recherche, 60,1070 Brussels, Belgium andAmgen
Inc. Thousand Oaks, CA 91320-1799. The Parker Institute, Bispebjerg
and Frederiksberg Hospital is supported by a core grant from the Oak
Foundation (OCAY-13-309).
None of the funding sources had any influence in the design, or prepara-
tion of this systematic review, and had no influence in the analysis and
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interpretation data, writing of the systematic review or decisions about
publishing the results.
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BUROSUMAB IMPROVES BIOCHEMICAL, SKELETAL, AND
CL I N I CAL FEATURE S O F TUMOR - I N DUCED
OSTEOMALACIA (TIO) SYNDROME
S. Jan de Beur1, P. D. Miller2, T. J. Weber3, M. Peacock4, K. L. Insogna5,
R. Kumar6, D. Luca7, T. Cimms7, M. S. Roberts7, T. O. Carpenter5
1John Hopkins University School of Medicine, Baltimore, United States,
2Colorado Center for Bone Research, Lakewood, United States, 3Duke
University Medical Center, Durham, United States, 4Indiana University
School ofMedicine, Indianapolis, United States, 5Yale University School
of Medicine, New Haven, United States, 6Mayo Clinic College of
Medicine, Rochester, United States, 7Ultragenyx Pharmaceutical Inc.,
Novato, United States

Objective: Evaluate the efficacy and safety of burosumab, a fully human
monoclonal antibody to FGF23, in adults with TIO.
Materials/Methods: In an ongoing open-label Phase 2 study
(NCT02304367), 17 adults with TIO or cutaneous skeletal
hypophosphatemia syndrome (CSHS) were enrolled and received
burosumab. Key endpoints were changes in serum phosphorus and oste-
omalacia as assessed from trans-iliac crest bone biopsies. This report
excludes 3/17 subjects who did not have TIO: 2 subjects diagnosed with
X-linked hypophosphatemia post-enrollment and 1 subject with CSHS.
Results: Serum phosphorus increased from baseline (BL; 1.60 mg/dL)
and was maintained after titration, fromWeek (W) 22 (2.85 mg/dL, dose
cycle midpoint) to W144 (2.56 mg/dL, dose cycle endpoint, p<0.0001).
Serum TmP/GFR and 1,25(OH)2D also increased with burosumab. 11
subjects underwent paired bone biopsies at BL and W48. Osteoid
volume/bone volume decreased from a mean ± SE of 17.6% ± 5.9% at
BL to 12.1% ± 4.7% at W48 (p=0.086). Mean ± SE osteoid thickness
decreased from 16.5 ± 3.6 μm to 11.3 ± 2.8 μm (p<0.05). Using imputa-
tion, mineralization lag time decreased from a mean ± SE of 1598 ± 420
days to 1032 ± 712 days (p=0.41). Osteoid surface/bone surface showed no
change from BL (mean ± SE BL: 57% ± 9%, W48: 57% ± 7%). Of 249
areas identified with increased uptake on bone scan at BL, 68 (27%) and 81
(33%) were fully healed at W96 andW144, respectively; 56 (23%) and 32
(13%) were partially healed at W96 and W144, respectively. There were
significant improvements in patient-reported outcomes of fatigue and pain
as well as measures of physical functioning and proximal muscle function
with burosumab. All subjects had ≥1 adverse event (AE). Two subjects
discontinued: 1 to undergo chemotherapy to treat an AE of neoplasm pro-
gression and 1 failed to meet serum phosphorus dosing criteria (receiving
minimal burosumab dosing). There were 16 serious AEs in 7 subjects, all
unrelated to drug. Of the 6 subjects with a serious AE of tumor progression/
compression, 5 had a history of tumor progression prior to enrollment.
There was 1 death, considered unrelated to treatment.
Conclusions: In adults with TIO Syndrome, burosumab was associated
with improvements in phosphate metabolism, osteomalacia, skeletal me-
tabolism, physical functioning, fatigue, pain, and quality of life.
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TEMPORAL TRENDS AND FACTORS ASSOCIATED WITH
BISPHOSPHONATE DISCONTINUATION AND RESTART
G. Adami1, A. Jaleel2, J. C. Curtis3, E. Delzell3, R. Chen3, H. Yun3, S.
Daigle3, T. Arora3, M. I. Danila3, N. C. Wright3, S. M. Cadarette4, A. S.
Mudano3, J. Foster3, K. G. Saag3
1Rheumatology Unit, University of Verona, Verona, Italy, 2Baptist
Brookwood Hospital, Birmingham, United States, 3University of
Alabama at Birmingham, Birmingham, United States, 4University of
Toronto, Toronto, Canada

Background: Adverse events related to long-term use of
bisphosphonates have raised interest in temporary drug discontinuation.
Trends in bisphosphonate discontinuation and restart, as well as factors
associated with these decisions are not fully understood at a population
level.
Methods:We investigated temporal trends of bisphosphonate discontin-
uation from 2010 to 2015, and identified factors associated with
discontinuation and restart of osteoporosis therapy. Our cohort
consisted of long-term bisphosphonate users identified from
2010-2015 Medicare data. We defined discontinuation as ≥ 12
months without bisphosphonate prescription claims. We used con-
ditional logistic regression to compare factors associated with
alendronate discontinuation or osteoporosis therapy restart in the
120-day period preceding discontinuation or restart referent to the
120-day preceding control periods.
Results: Among 73,800 long-term bisphosphonates users, 59,251
(80.3%) used alendronate, 6,806 (9.2%) risedronate, and 7,743
(10.5%) zoledronic acid, exclusively. Overall 26,281 (35.6%)
discont inued bisphosphona tes for a t leas t 12 months .
Discontinuation of bisphosphonates increased from 1.7% in
2010, reaching a peak of 14% in 2012 with levels plateauing
through 2015. The factors most strongly associated with discon-
tinuation of alendronate were: benzodiazepine prescription (aOR =
2.5, 95% CI [2.1, 3.0]), having a dual-energy X-ray absorptiom-
etry (DXA) scan (aOR = 1.8, 95% CI [1.7, 2.0]) and skilled
nursing facility care utilization (aOR = 1.8, 95% CI [1.6, 2.1]).
The factors most strongly associated with restart of osteoporosis
therapy were: having a DXA scan (aOR = 9.9, 95% CI [7.7,
12.6]), sustaining a fragility fracture (aOR = 2.8, 95% CI [1.8,
4.5]), and an osteoporosis or osteopenia diagnosis (aOR = 2.5,
95% CI [2.0, 3.1]).
Conclusions: Our national evaluation of bisphosphonate discon-
tinuation showed that an increasing proportion of patients on
long-term bisphosphonate therapy discontinue medications. The
factors associated with discontinuation of alendronate were pri-
marily related to worsening of overall health status, while tradi-
tional factors associated with worsening bone health were associ-
ated with restarting osteoporosis medication.

OC8
MACROB IOT IC D IETS , PLANT -BASED D IETS ,
VEGETARIANISM, VEGANISM AND BONE HEALTH: A
SYSTEMATIC REVIEW AND META-ANALYSES
I. Iguacel1, L. A. Moreno1
1University of Zaragoza, Zaragoza, Spain

Abstract
Objectives: Despite the benefits that vegetarian and vegan diets
have on cardiovascular diseases, such as obesity, hypertension,
type 2 diabetes mellitus, and ischemic heart disease, vegetarians
and vegans have a lower bone mineral density (BMD) and vegans
seem to have, in addition to some adverse nutritional conse-
quences, higher levels on fractures compared to omnivores.
Nevertheless, the effect that less restrictive options like plant-
based diets (defined in terms of low frequency of animal food
consumption) and macrobiotic diets (a diet that consists of ce-
reals, pulses, and vegetables with small additions of seaweeds,
fermented food, nuts, and seeds avoiding animal products but fish
may be taken occasionally) can have on bone health is still un-
known. The objective of this systematic review and meta-analyses
is to evaluate possible benefits/risks that macrobiotic and plant-
based diets can have on bone health and to update new informa-
tion of vegetarian and vegan diets regarding bone status.
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Material and methods: A systematic search was conducted in PubMed,
Scopus, and Science Direct, covering the period from the respective start
date of each database to January 2020. Inclusion criteria (original studies
in children and adults, written in English or Spanish comparing those
following macrobiotic, plant-based diets, vegetarian or vegan diets with
omnivores as controls, with BMD information for the whole body, lum-
bar spine, or femoral neck and/or the number of fractures as the outcome).
Following a diet for less than six months was an exclusion criteria. The
quality assessment tool for observational cohort and cross-sectional stud-
ies is used to assess the quality of the studies.
Results: Preliminary results show that macrobiotic, vegetarian and vegan
diets have a negative impact on BMD. Conversely, those follow-
ing a plant-based diet seem to have better bone health outcomes.
Nevertheless, most of the studies did not include important con-
founders such as calcium intake, body mass index, physical ac-
tivity, hormone use, sunlight exposure, consumption of alcohol,
and smoking behavior.
Conclusions: Vegetarians, vegans and those following macrobiotic diets
have a lower BMD compared to omnivores. Well-planned plant-based
diets however seem to be a good choice to build and maintain good bone
health. More studies including important confounders are needed to draw
appropriate conclusions.
The authors declare no conflicts of interest.
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DISEASE PHENOTYPE AS A PREDICTOR OF TREATMENT
RESPONSE IN OSTEOARTHRITIS: RESULTS FROM A
PHASE II CLINICAL TRIAL OF THE FIRST-IN-CLASS
IMIDAZOLINE-2 RECEPTOR LIGAND CR4056
L. C. Rovati1, N. Brambilla1, T. Blicharski2, J. Connell3, C. Vitalini1, A.
Bonazzi1, G. Giacovelli1, F. Girolami1, M. D'Amato1
1Rottapharm Biotech, Monza, Italy, 2Lubelskie Centrum Diagnostyczne,
Świdnik, Poland, 3MAC Clinical Research, Manchester, United
Kingdom

Objective: CR4056 is a novel imidazoline-2 receptor (I2R) ligand
endowed with potent analgesic activities in animal pain models, by inno-
vative modulation of the monoaminergic descending inhibitory pathway
[1]. The present proof-of-concept study tested the short-term efficacy and
safety of CR4056 in patients with knee osteoarthritis (OA) pain with
different disease phenotypes.
Methods:This multicenter, prospective, randomized, placebo-controlled,
double-blind trial (EudraCT n. 2015-001136-37) enrolled patients with
different OA phenotypes, including patients with a neuropathic pain com-
ponent (painDETECT questionnaire ≥19), inflammatory OA (flares) or
metabolic OA (BMI ≥27.5 kg/m2, the WHO threshold for pre-obesity).
Patients with knee OA (ACR clinical/radiological criteria, K-L grade 2/3)
and moderate/severe pain (score ≥50 on 0-100 WOMAC pain subscale)
received oral CR4056 (100 mg bid in women and 200 mg bid in men) or
placebo (both genders) for 14 days. Intention-to-treat (ITT: Worst-Case
approach for non-completers) changes in WOMAC pain (primary end-
point) were analyzed by the Wilcoxon test.
Results: 213 patients were treated with CR4056 (92 women, 52 men) or
placebo (69 overall). CR4056 decreased WOMAC pain vs. placebo after
only 14 days and with a similar pattern in the overall population and the
investigated OA phenotypes. In the metabolic OA phenotype (BMI
≥27.5, N=156), all CR4056-treated groups showed a statistically and
clinically significant improvement vs. placebo in WOMAC pain of 12-
18 points. Secondary pain and function outcomes followed a pattern
consistent with the primary endpoint. There were too few patients with
a neuropathic or inflammatory phenotype for a meaningful analysis.
There were no serious adverse events and CR4056 was well tolerated:
the most common AE was mild headache.

Conclusions: CR4056 is the first I2R ligand showing analgesic
activity in humans. The compound was safe and effective in re-
ducing knee OA pain in this short phase II trial, especially in
overweight patients representing the metabolic OA phenotype.
This observation prompts longer-term evaluation of the analgesic
activity of CR4056 and the exploration of possible links between
the I2 pathway and altered pain perception in the metabolic OA
phenotype.
Reference: [1] Li JX. Imidazoline I(2) receptors: An update. Pharmacol
Ther 2017;178:48-56.

OC10
THE NOVEL, INTRA-ARTICULAR CLK/DYRK1A INHIBITOR
LORECIVIVINT (SM04690), AWNTPATHWAYMODULATOR,
IMPROVED RESPONDER OUTCOMES IN SUBJECTS WITH
KNEE OSTEOARTHRITIS: A POST HOC ANALYSIS FROM A
PHASE 2B TRIAL
J. Tambiah1, S. Kennedy1, C. Swearingen1, Y. Yazici1
1Samumed, LLC, San Diego, United States

Objectives: Lorecivivint (LOR; SM04690) is a small-molecule,
intra-articular (IA) CLK/DYRK1A inhibitor that modulates the
Wnt pathway and has demonstrated beneficial effects on patient-
reported outcomes (PROs) relative to placebo (PBO) in two Phase
2 knee OA trials. Representing PROs as discrete threshold re-
sponses instead of as changes in mean point estimates may more
meaningfully evaluate clinical benefits experienced by trial sub-
jects. This post hoc analysis was conducted to measure the pro-
portion of LOR-treated subjects in a 24-week Phase 2b study who
achieved 30%, 50%, or 70% threshold responses over baseline in
Pain Numeric Rating Scale (NRS), Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC) subscores,
and Patient Global Assessment (PtGA). Results from the Phase 3
selected dose of 0.07 mg LOR are presented here.
Material and Methods: Subjects had ACR-defined knee OA,
Kellgren-Lawrence (KL) grades 2–3, and Pain NRS scores ≥4 to
≤8 in the target knee and <4 in the contralateral knee. A single
2mL IA injection of 0.03 mg, 0.07 mg, 0.15 mg, or 0.23 mg
LOR, or vehicle PBO was given in the target knee at baseline.
The proportion of subjects meeting 30%, 50%, or 70% threshold
responses over baseline in the weekly average of daily Pain NRS
[0–10], WOMAC Pain [0–100], WOMAC Function [0–100], and
PtGA [0–100] at Week 12 was determined. The odds ratios (OR
[95%CI]) of achieving each threshold response level were
calculated.
Results: 635 subjects (91.4%) completed the study. Treatment with
0.07 mg LOR versus PBO at Week 12 led to
1. Significantly (P<0.05) increased odds of achieving a 30% threshold
response in Pain NRS (OR 2.47 [1.45, 4.19]) and WOMAC Function
(OR 1.86 [1.10, 3.12])
2. Significantly increased odds of achieving a 50% threshold response in
WOMAC Pain (OR 1.79 [1.06, 3.03]) and PtGA (OR 2.28 [1.25, 4.16])
3. Numerically, but not significantly, more subjects achieving a 70%
threshold response in all PROs
Improvements were maintained through Week 24.
Conclusions: LOR, in development as a potential disease-modifying
knee OA drug, demonstrated significantly higher odds ratios of achieving
and maintaining clinically relevant improvements in PROs compared
with placebo from Week 12 through Week 24. Phase 3 studies are
ongoing.
Figure: Responder outcomes from a Phase 2b trial of LOR: Pain NRS,
WOMAC Pain, WOMAC Function, and Patient Global Assessment at
Week 12.
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Logistic regression of LOR versus placebo using the FAS (Full Analysis
Set, all dosed subjects) and non-responder imputation. *P<0.05,
**P<0.01, ***P<0.001

OC11
EFFICACY AND SAFETY OF AN INTRA-ARTICULAR
INJECTION OF JTA-004, A NOVEL ENHANCED PROTEIN
SOLUTION, IN KNEE OSTEOARTHRITIS PAIN: A
RANDOMISED, DOUBLE-BLIND CONTROLLED PHASE II/III
STUDY
M. Bettonville1, M. Léon2, J. Margaux3, D. Urbin-Choffray4, E.
Theunissen5, T. Besse-Hammer6, Y. Fortems7, S. Verlinden8, O.
Godeaux1, A.-S. Delmarcelle1, J.-F. Kaux9
1Bone Therapeutics S.A., Gosselies, Belgium, 2CHU Ambroise Paré,
Mons, Belgium, 3CUB Erasme, Bruxelles, Belgium, 4CHR Citadelle,
Liège, Belgium, 5Clinique Saint-Pierre, Ottignies, Belgium, 6CHU
Brugmann, Bruxelles, Belgium, 7AZ Sint-Jozef, Malle, Belgium, 8CHR
Haute Senne, Soignies, Belgium, 9University Hospital of Liège, Liège,
Belgium

Objective: The objective was to assess the efficacy and safety of a single
intra-articular administration of JTA-004, a novel protein solution in de-
velopment for the treatment of knee osteoarthritis (OA) pain. 3 JTA-004
formulations were tested and compared to Hylan G-F 20 during a 6-
month period.
Material and methods: In this prospective, multicentre, double-blind
phase II/III trial (NCT02740231), 164 patients were randomly assigned
to one of the three JTA-004 formulations or the reference treatment
(Hylan G-F 20) in a 1:1:1:1 ratio. Patients were evaluated using
Western Ontario McMaster Universities (WOMAC®) scores and Short-
Form health survey (SF-12). The primary efficacy endpoint was the
change from baseline at 6 months in WOMAC® VA3.1 Pain Subscale.
Safety was assessed by monitoring and reporting vital signs, physical
examination, adverse events and concomitant medications throughout
the study.
Results: At 6 months, patients in the three JTA-004 groups showed a
better improvement in pain compared to patients in the reference group.
The between-group difference (between each JTA-004 test group and
reference group) in adjusted (adapted to difference in baseline values)

mean change in WOMAC® Pain Subscale Score from baseline ranged
between -9.49 mm and -11.63 mm at 6 months post-injection. Statistical
superiority of each JTA-004 formulation over Hylan G-F 20was however
not demonstrated (p-value between 0.052 and 0.141). As the three JTA-
004 formulations had a similar efficacy in terms of pain reduction, a post
hoc analysis was subsequently performed between the pooled JTA-004-
treated patients and the reference group. This analysis showed a 26.1 ±
2.4 (adjusted mean ± SE) mm improvement in pain in the pooled JTA-
004 group vs. 15.6 ± 4.1 mm in the reference group at 6 months, dem-
onstrating a statistically significant superiority of JTA-004 over the ref-
erence (between-group difference = -10.57; p = 0.030).
All JTA-004 formulations were shown to be well tolerated and had a
clinically acceptable safety profile.
Conclusions: This study provides a first evidence of efficacy and safety
of JTA-004 in the treatment of knee OA pain. A subsequent larger pivotal
phase III study involving 676 patients will be conducted to further con-
firm these promising findings.

OC12
CONFIRMED AND SEVERE SARCOPENIA BY EWGSOP2
PREDICT 10-YEAR FRACTURE RISK INDEPENDENT OF
FRAX, FALLS AND BMD IN THE OSTEOPOROTIC
FRACTURES IN MEN (MROS) STUDY: A META-ANALYSIS
N. C. W. Harvey1, E. Orwoll2, T. Kwok3, M. K. Karlsson4, B. E.
Rosengren4, E. Ribom5, J. Cauley6, P. M. Cawthon7, K. Ensrud8, E.
Liu9, A. Cruz-Jentoft10, C. Cooper11, J. A. Kanis12, M. Lorentzon13, C.
Ohlsson14, D. Mellström14, H. Johansson12, E. Mccloskey15
1MRC Lifecourse Epidemiology Unit, and NIHR Southampton Biomedical
Research Centre, University of Southampton & University Hospital
Southampton NHS Foundation Trust, Southampton, United Kingdom,
2Oregan Health & Science University, Portland, OR, United States,
3Department of Medicine & Therapeutics and School of Public Health, The
Chinese University of Hong Kong, Hong Kong, China, 4Clinical and
Molecular Osteoporosis Research Unit, Department of Clinical Sciences
Malmo, Lund University and Department of Orthopedics, Skane University
Hospital, Malmo, Sweden, 5Department of Surgical Sciences, University of
Uppsala, Uppsala, Sweden, 6Graduate School of Public Health, University of
Pittsburgh, Pittsburgh, United States, 7Research Institute, California Pacific
Medical Center, and Department of Epidemiology and Biostatistics,
University of California, San Francisco, CA, United States, 8Medicine and
Epidemiology & Community Health, University of Minnesota, Minnesota,
United States, 9Mary MacKillop Institute for Health Research, Australian
Catholic University, Melbourne, Australia, 10Servicio de Geriatría, Hospital
Universitario Ramón y Cajal (IRYCIS), Madrid, Spain, 11MRC Lifecourse
Epidemiology Unit, and NIHR Southampton Biomedical Research Centre,
University of Southampton & University Hospital Southampton NHS
Foundation Trust, Southampton, UK; & NIHR Oxford Biomedical
Research Centre, University of Oxford, Oxford, United Kingdom, 12Mary
MacKillop Institute for Health Research, Australian Catholic University,
Melbourne, Australia; and Centre for Metabolic Bone Diseases, University
of Sheffield, Sheffield, United Kingdom, 13Mary MacKillop Institute for
Health Research, Australian Catholic University, Melbourne, Australia; and
Institute of Medicine, Sahlgrenska Academy, Sahlgrenska University
Hospital, Mölndal, Sweden, 14Centre for Bone and Arthritis Research
(CBAR), Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden, 15Centre for Metabolic Bone Diseases, University of Sheffield;
and Centre for Integrated research in Musculoskeletal Ageing (CIMA),
Mellanby Centre for Bone Research, University of Sheffield, Sheffield,
United Kingdom

Aims
Having demonstrated that measures of physical function, but not DXA
appendicular lean mass (ALM), are predictive of incident fracture, we

Logistic regression of LOR versus placebo using the FAS (Full Analysis Set, all dosed 

subjects) and non-responder imputation. *P<0.05, **P<0.01, ***P<0.001
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investigated the predictive value of confirmed and severe sarcopenia,
using the recent European Working Group on Sarcopenia in Older
People (EWGSOP2) recommendations, for incident fracture, indepen-
dent of femoral neck bone mineral density (FNBMD), FRAX 10-year
fracture probability and prior falls.
Methods
In USA, Sweden andHongKong (HK)MrOS cohorts, we used an extension
of Poisson regression to investigate relationships between sarcopenia (y/n)
and incidentmajor osteoporotic fracture (MOF: clinical vertebral, hip, wrist or
proximal humerus). Confirmed sarcopenia was based on low DXA ALM/
height2 in combination with high chair stand time or low grip strength.
Additional low gait speed constituted severe sarcopenia. Associations were
adjusted for age and follow-up time, reported as hazard ratio (HR) for first
incident MOF. Further analyses adjusted additionally for FRAXMOF prob-
ability, prior falls (y/n) or FNBMD T-score. Results were synthesized by
meta-analysis.
Results
We studied 5660 men in USA, 2764 in Sweden and 1987 in HK; (mean
ages 73.5, 75.4 and 72.4 years; mean follow-up time 10.9, 8.7 and 9.9
years; mean % incident MOF 10%, 16%, 7% respectively). Confirmed
sarcopenia (prevalence=5.5% USA; 2.9% Sweden; 10.1% HK) was as-
sociated with incident MOF [HR: 1.82 (95%CI: 1.46, 2.27)].
Associations remained after adjustment for prior falls or FRAX probabil-
ity. Adjustment for FNBMD T-score led to attenuation of the relation-
ship: (HR:1.39; 95%CI:1.11, 1.75). In addition, severe sarcopenia (prev-
alence 0.5% USA; 0.6% Sweden; 3.6% HK) appeared more robustly
associated with incident MOF [HR: 2.07 (95%CI: 1.28, 3.33)], and
remained associated after each adjustment [e.g. with BMD T-score,
HR: 1.80 (95%CI: 1.12, 2.91)].
Conclusions
The predictive value for fracture of EWGSOP2 sarcopenia defini-
tions is reduced by inclusion of FN BMD T-score, but addition of
low gait speed as the marker of severe sarcopenia yields a more
robust predictive measure, albeit with lower prevelance. These
findings further support the importance of physical performance
measures in defining sarcopenia.

OC13
MUSCLE DENSITY, BUT NOT SIZE, CORRELATES WELL
WITH MUSCLE PERFORMANCE
L. W. Wang1, Y. L. Yin2, G. G. Guglielmi3, X. C. Cheng1, G. M. B.
Blake4, K. E. Engelke5
1Department of Radiology, Beijing Jishuitan Hospital, Beijing, China,
2Medical Research & Biometrics Center, National Center for
Cardiovascular Disease, China, Beijing, China, 3Department of
Radiology, University of Foggia, Foggia, Italy, 4School of Biomedical
Engineering & Imaging Sciences, King's College London, London,
United Kingdom, 5FAU, Department of Medicine 3, University
Hospital, Erlangen, Germany

OBJECTIVE: To determine the associations of handgrip strength
(HGS) and the TimedUp and Go test (TUG)with muscle size and density
of different muscle levels in healthy controls.
METHODS: 301 controls were enrolled in this study and recruited for
QCT imaging of the lumber, hip and mid-thigh. We also test muscle
strength (HGS) and physical performance (TUG). Gluteus maximus
muscle(GMaxM) and gluteus medius/minimus muscle(GM/MinM),
trunk muscle at vertebrae L2 level and mid-thigh muscle were measured
for cross-sectional areas and attenuations. Health-related covariates in-
cluded blood pressure, diabetes mellitus, fracture history, fast serum glu-
cose and the EuroQol five-dimension score (EQ-5D).General linear
models were fitted using method of least squares to evaluate associations
of TUG and handgrip strength with muscle CSA and density.

RESULTS:None of the associations between muscle area and TUGwas
significant after adjustment for age, height and weight. The same result
was observed in men for associations between muscle density and TUG.
In contrast, in women gluteus maximus and trunk muscle density showed
a significant association with TUG even after adjustment for age, height
and weight, although slopes were rather small. Interestingly the slope was
even negative in females (β -0.06, p =0.001, adjusted). In men but not in
women muscle area of the gluteus maximus and of the mid-thigh were
significantly associated with HGS but results were not significant for the
trunk muscle. Gluteus maximus and trunk muscle density were signifi-
cantly associated with HGS in men and women. Mid-thigh muscle den-
sity was significantly associated with HGS in men only.
CONCLUSION:Our study results show that muscle density performs better
thanmuscle size in associatingwithmuscle performance and seems to be as a
surrogate for the role of physical performance as hip fracture risk factors.

OC14
THEMULTIDIMENSIONAL PROGNOSTIC INDEX PREDICTS
FALLS IN OLDER PEOPLE: AN 8-YEAR LONGITUDINAL
COHORT STUDY OF THE OSTEOARTHRITIS INITIATIVE
N. Veronese1, G. Siri2, A. Cella2, S.Maggi3, E. Zigoura2, M. Puntoni2, L.
Smith4, C. Musacchio2, A. Barone5, C. Sabbà5, F. Vallone5, A. Pilotto2
1ULSS 3 Serenissima, Venice, Italy, 2E.O. Galliera, Genova, Italy,
3Consiglio Nazionale delle Ricerche, Padova, Italy, 4Anglia Ruskin
University, Cambridge, United Kingdom, 5University of Bari, Bari, Italy

OBJECTIVES: Falls are associated with several negative outcomes.
Early identification of those who are at risk of falling is of importance
in geriatrics, and comprehensive geriatric assessment (CGA) seems to be
promising. Therefore, the present study investigated whether the multidi-
mensional prognostic index (MPI), based on a standard CGA, is associ-
ated with falls in the Osteoarthritis Initiative (OAI).
MATERIALS AND METHODS: A standardized CGA including in-
formation on functional, nutritional, mood, comorbidities, medications,
quality of life, and cohabitation status was used to calculate a modified
version of the MPI, categorized as MPI-1 (low), MPI-2 (moderate), and
MPI-3 (high risk). Falls were self-reported and recurrent fallers were
defined as ≥2 in the previous year. Logistic regression was carried out
and results are reported as odds ratio (ORs) with their 95% confidence
intervals (CIs).
RESULTS: The final sample consisted of 885 older adults (mean age 71.3
years, female = 54.6%). Recurrent fallers showed a significant higher MPI
than their counterparts (0.46 ± 0.17 vs 0.38 ± 0.16; P < .001). Compared with
those inMPI-1 category, participants inMPI-2 (OR 2.13; 95%CI 1.53–2.94;
P < .001) and in MPI-3 (OR 5.98; 95% CI 3.29-10.86; P < .001) reported a
significant higher risk of recurrent falls over the 8-years of follow-up.
CONCLUSIONS: Higher MPI values at baseline were associated with
an increased risk of recurrent falls, suggesting the importance of CGA in
predicting falls in older people.

OC15
5-YEAR ADVERSE OUTCOMES OF SARCOPENIA
DIAGNOSED ACCORDING TO S IX D IFFERENT
DEFINITIONS
L. Lengelé1, C. Beaudart1, M. Locquet1, J.-Y. Reginster1,2, O. Bruyère1,3
1WHO Collaborating Center for Public Health Aspects of
Musculoskeletal Health and Ageing, Division of Public Health,
Epidemiology and Health Economics, University of Liège, Liège,
Belgium, Liège, Belgium, 2Chair for Biomarkers of Chronic Diseases,
Biochemistry Department, College of Science, King Saud University,
Riyadh, Saudi Arabia, Riyadh, Saudi Arabia, 3Department of Sport and
Rehabilitation Sciences, University of Liège, Liège, Belgium, Liège,
Belgium
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Introduction: Six operational definitions are proposed by different work-
ing groups for the diagnosis of sarcopenia. We have previously shown,
out of our SarcoPhAge study, that most of the sarcopenia definitions were
significantly associated with deaths over a 3-year period, but not with
physical disabilities and institutionalizations. Our aim is to compare, in
the same cohort, the impact of using the 6 definitions on the prevalence
and on the 5-years follow-up consequences of sarcopenia.
Methods: Sarcopenia was diagnosed according to: EWGSOP 1, IWGS,
SSCWD, AWGS, FNHI and EWGSOP 2. Muscle mass was measured
with DXA, muscle strength by hand dynamometer and physical perfor-
mance by 4-m gait speed or the SPPB. Cox Proportional Hazard ratios
were calculated for 5-year incidence of mortality, institutionalization,
fracture, fall, or hospitalization during the 5-year follow-up period.
Analyses were adjusted for age, sex, number of drugs and comorbidities,
cognitive status and physical activity level.
Results: 534 older subjects were included at baseline (73 (68-78) years,
with 321 (60.1%) women). The prevalence of sarcopenia differed depend-
ing on the definition used: 13.9% with EWGSOP1, 17.6% with IWGS,
8.6% with SSCWD, 7.9% with AWGS, 5.6% with FNHI and 4.5% with
EWGSOP 2. A total of 481 participants were included in the analyses on
the 5-year mortality and institutionalizations, 463 on fractures, 465 on
hospitalizations and 459 on falls. Among them, 65 died, 10 were institu-
tionalized, 54 had fractures, 240 were hospitalized and 191 fell. In multi-
variate analysis, a higher risk of mortality is observedwhen the diagnosis of
sarcopenia was made with the EWGSOP 1 [HR of 2.12 (95% IC 1.12-
4.03)] and the AWGS definitions [HR of 3.43 (95% IC 1.72-6.86)]. For
EWGSOP 2, the smaller sample of sarcopenic individuals identified have
impacted the statistical power of the study, and consequently the associa-
tion was not significant [HR of 1.42 (95% IC 0.59-3.42)] but remained in
the same range of those observed using the EWGSOP1. In subjects diag-
nosed with severe sarcopenia with EWGSOP 2, the association with 5-year
mortality was not significant in the multivariate fully-adjusted model [HR
of 2.18 (95% IC 0.88-5.40)], probably because of low statistical power, but
these participants were at higher risk of experiencing at least one fracture at
5 years [3.76 (95% IC 1.08-13.05)]. Sarcopenia was not significantly as-
sociated with the 5-year incidence of institutionalization, fall and hospital-
ization regardless of the definition chosen.
Conclusion: In this sample, we found that sarcopenia diagnosed with
EWGSOP 1 and AWGS and severe sarcopenia diagnosed with
EWGSOP2 are associated with mortality and fracture respectively.
However, the various definitions are leading to significantly different
prevalences of sarcopenia, within the same population. This has to be
taken into account in future researches.
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LEVEL AND CHANGE IN SARCOPENIA COMPONENTS
PREDICT ADVERSE HEALTH OUTCOMES: FINDINGS FROM
THE HEALTH, AGING AND BODY COMPOSITION STUDY
L. D. Westbury1, H. E. Syddall1, N. R. Fuggle1, E. M. Dennison1, J. A.
Cauley2, E. J. Shiroma3, R. A. Fielding4, A. B. Newman2, C.
Cooper1
1MRC Lifecourse Epidemiology Unit, University of Southampton,
Southampton, United Kingdom, 2Department of Epidemiology,
Graduate School of Public Health, University of Pittsburgh, Pittsburgh,
United States, 3Laboratory of Epidemiology and Population Sciences,
Intramural Research Program, National Institute on Aging, Baltimore,
United States, 4Nutrition, Exercise Physiology, and Sarcopenia
Laboratory, Jean Mayer USDA Human Nutrition Research Center on
Aging, Tufts University, Boston, United States

Objective
To examine level and change in muscle mass, strength and function in
relation to risk ofmortality, minor trauma fracture, hospital admission and

falls among older people participating in the Health, Aging and Body
Composition Study (USA).
Material and Methods
Analyses were based on 2902 men and women, aged 70-79 years at
baseline (1997-8). Appendicular lean mass (ALM) was ascertained using
DXA;muscle strength by grip dynamometry; andmuscle function by gait
speed. Exposures were mean level of each characteristic and change in
age-specific z-scores (characterised by linear mixed models) between
baseline and 5-year follow-up. These were examined as predictors of
mortality, self-reported and adjudicated hospital admission and minor
trauma fracture, and self-reported falls in the subsequent decade using
sex-adjusted time-to-first event Cox regression with or without adjust-
ment for potential confounders.
Results
Mean(SD) baseline grip strength, gait speed and ALMwas 32.7(10.6) kg,
1.1(0.2) m/s and 20.1(5.0) kg respectively; annual percentage declines
were 1.3(3.4), 1.3(3.8) and 0.7(1.1). The proportion experiencing
each outcome was: death (64%), minor trauma fracture (15%);
hospital admission (83%); and falls (71%). Lower grip strength
and gait speed were associated with increased risk of all outcomes
(p<0.03); lower ALM only predicted mortality and minor trauma
fracture (p<0.03). Greater declines in grip strength, gait speed and
ALM were related to increased risk of mortality and hospital
admission (p<0.01); declines in gait speed and ALM also predict-
ed falls (p<0.01). Hazard ratios for mortality, hospital admission
and falls per SD greater decline in gait speed, adjusted for
sociodemographic and lifestyle factors, were 1.18(95%CI:1.13,1.24),
1.15(1.11,1.21) and 1.12(1.07,1.18) respectively. Sex-adjusted models
for level and change in grip strength and ALM each explained 4% of
the variation for mortality; values for gait speed level and change were
12% and 4% respectively.
Conclusion
Lower levels and greater declines in muscle mass, strength and function
were associated with increased risk of adverse health outcomes. This
suggests that interventions to maximize peak levels in earlier life, and
to reduce rates of age-related decline, may reduce the burden of disease
in this age group.

OC17
RELATIONSHIP BETWEEN OBESITY AND RISK OF MAJOR
OSTEOPOROTIC FRACTURE IN POSTMENOPAUSAL
WOMEN: TAKING FRAILTY INTO CONSIDERATION
G. Li1, Z. Li1, L. Thabane2, J. Adachi2
1Guangdong Second Provincial General Hospital, Guangzhou, China,
2McMaster University, Hamilton , Canada

Background: The role of obesity in fracture risk remains to be uncertain
and inconclusive in postmenopausal women. Our study aimed to
assess the relationship between obesity and risk of major osteo-
porotic fracture (MOF; i.e., a clinical fracture of upper arm or
shoulder, hip, spine, or wrist) in postmenopausal women, after
taking frailty into consideration.
Methods: We used the data from the Global Longitudinal Study of
Osteoporosis in Women (GLOW) 5-year Hamilton cohort for this study.
Frailty was measured by a frailty index (FI) of deficit accumulation at
baseline. We incorporated an interaction term (obesity x FI) in the Cox
proportional hazards regression model.
Results: We included 3985 women (mean age: 69.4 years) for analyses,
among which 29%were obese (n = 1118). There were 200 (5.02%)MOF
events documented during follow-up: 48 (4.29%) in obese women and
152 (5.65%) in the nonobese group. Significant relationships between
obesity, frailty and MOF risk was found: HR = 0.72 (95% CI: 0.67 -
0.78) for obesity, and HR = 1.34 (95% CI: 1.11 - 1.62) per-SD increase

Osteoporos Int (2020) 31 (Suppl 1):S41–S58S48



in the FI. The interaction term was also significant: HR = 1.16 (95% CI:
1.02 - 1.34) per-SD increase. Increased HRs were found with higher FIs
regarding the relationship between obesity and MOF risk, indicating in-
creasing frailty attenuated the protective effect of obesity (Figure 1
below).
Conclusions: After taking frailty into consideration, obesity was signif-
icantly associated with decreased risk of MOF in postmenopausal wom-
en, but frailty modifies the propensity of obesity towards decreased frac-
ture risk. Evaluating frailty status may aid in understanding of the com-
plex relationship between obesity and fracture risk.

Figure 1. Different HRs for obesity regarding the MOF risk at different
levels of the FI
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IDENTIFICATION OF THE MOST IMPORTANT FEATURES
OF KNEE OSTEOARTHRITIS PROGRESSORS USING
MACHINE LEARNING METHODS
A. Jamshidi1,2, M. Leclercq2, A. Labbe3, J.-P. Pelletier1, F. Abram4, A.
Droit2, J. Martel-Pelletier1
1University of Montreal Hospital Research Centre (CRCHUM),
Osteoarthritis Research Unit, Montreal, Canada, 2Laval University
Hospital Research Centre, Québec, Canada, 3HEC Montreal,
Department of Decision Sciences, Montreal, Canada, 4ArthroLab Inc.,
Medical Imaging Research and Development, Montreal, Canada

ABSTRACT
Objective: We still lack robust prediction models that are able to guide
clinical decisions and stratify osteoarthritis (OA) patients according to
risk of disease progression. This study aimed at identifying the most
important features of knee OA progressors. To this end, we used machine
learning (ML) algorithms on a large set of subjects and features to devel-
op advanced prediction models that provide high classification and pre-
diction performance.
Methods: Participants, features and outcomes were from the Osteoarthritis
Initiative. Features were from baseline (1107), including articular knee
tissues (135) assessed by quantitative MRI. OA progressors were
ascertained by four outcomes: cartilage volume loss in medial plateau at
48 and 96 months (Prop_CV_48M, 96M); Kellgren-Lawrence (KL) grade
≥2; and medial joint space narrowing (JSN) ≥1 at 48 months. Six feature
selection models were used to identify the common features in each out-
come. Six classification methods were applied to measure the accuracy of
the selected features in classifying the subjects into progressors and non-
progressors. Classification of the best features was done using auto-ML
interface and the area under the curve (AUC). To prioritize the top features,
Sparse Partial Least Square (sPLS) method was used.

Results: For the classification of the best common features in each out-
come, Multi-Layer Perceptron (MLP) achieved the highest AUC in
Prop_CV_96M, KL, and JSN (0.80, 0.88, 0.95), and Gradient Boosting
Machine (GBM) for Prop_CV_48M (0.70). sPLS revealed that the base-
line top five features to predict knee OA progressors are the joint space
width (JSW), mean cartilage thickness of peripheral, medial, and central
tibial plateau, and JSN.
Conclusion: This is the first time that such a comprehensive study was
performed for identifying the best features and classification methods for
knee OA progressors. Data revealed that early prediction of knee OA
progression can be done with high accuracy and based on only a few
features. This study identifies the baseline X-ray and MRI-based features
and the most important for predicting knee OA progressors. These results
could be used for the development of a tool enabling prediction of knee
OA progressors.
Disclosures: This work was supported in part by the Osteoarthritis
Research Unit, University of Montreal Hospital Research Centre and the
Chair in Osteoarthritis, University of Montreal, both in Montreal, Quebec,
Canada; and the Computational Biology Laboratory, Laval University
Hospital Research Center, Québec, Quebec, Canada. AJ received a bursary
from the Canada First Research Excellence Fund through the
TransMedTech Institute, Montreal, Quebec, Canada. JPP and JMP are
shareholders in ArthroLab Inc., FA is an employee of ArthroLab Inc. and
the other authors have no conflicts of interest for this work.
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RESVERATROL BENEF IT S BONE HEALTH IN
POSTMENOPAUSAL WOMEN – OUTCOMES OF THE TWO-
YEAR RESHAW TRIAL
R. Wong1, J. J. Thaung Zaw1, C. Xian2, P. Howe1
1University of Newcastle, Callaghan, Australia, 2University of South
Australia, Adelaide, Australia

Objective: To evaluate the effect of 12 months of resveratrol (RES)
supplementation on bone mineral density (BMD) in postmenopausal
women.
Methods: RESHAW (Resveratrol Supporting Healthy Ageing in
Women) is the largest (146 participants) and longest (2 years) trial of
RES supplementation undertaken in postmenopausal women (mean age
64 years). Participants were randomised to RES (75mg twice daily, >98%
trans-resveratrol) or placebo for 12months, after which they crossed over
to the alternate supplement for a further 12 months. Before and after each
phase, we assessed bone mineral density in the hips and lumbar spine (by
DEXA) and the bone resorption marker, C-terminal telopeptide type-1
collagen (CTX).
Results: Following 12 months of RES, lumbar spine BMD increased by
1.5% compared to placebo, equating to an 18% improvement in t-score
(P=0.005). RES reduced the loss of BMD in the femoral neck, resulting in
a 12% improvement in FRAX t-score (P<0.001), a 36% reduction in hip
fracture risk (P=0.040) and a 9% reduction in the 10-year risk of a major
osteoporotic fracture (P=0.052). These results were confirmed by the
within-individual comparisons from the 2 x 12-month analysis wherein
BMD increased in both the femoral neck (P=0.040) and total femur
(P=0.035) compared to placebo, and this was accompanied by a 7.3%
reduction in plasma CTX (P=0.025). Our sub-analysis of responses to
RES supplementation revealed a relative increase of BMD in the femoral
neck and reduction in CTX levels in older women (≥65 years) compared
to women at mid-life (45-64 years).
Conclusion: This is the first study demonstrating benefits of RES sup-
plementation for older women at least 10 years postmenopausal who are
at heightened risk of osteoporotic fractures and for whom the health risks
of initiating hormone replacement therapy outweigh any bone protective
benefits.
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GEOGRAPHICAL ASSESSMENT OF BONE MINERAL
DENSITY WITH RELUGOLIX COMBINATION THERAPY:
RESULTS FROM THE PHASE 3 LIBERTY PROGRAM
M. McClung1, A. Al-Hendy2, R. Venturella3, J. Li4, L. Mckain4, R.
Wagman4
1Oregon Osteoporosis Center, Portland, United States, 2Department of
Obstetrics and Gynecology, University of Illinois College of Medicine,
Chicago, United States, 3Department of Obstetrics and Gynecology,
Magna Graecia University of Catanzaro, Catanzaro, Italy, 4Myovant
Sciences, Inc., Brisbane, United States

Objectives
In phase 3 LIBERTY 1 and 2 studies, once-daily relugolix combination
therapy (Relugolix-CT [relugolix 40 mg, estradiol (E2) 1.0 mg, noreth-
indrone acetate (NETA) 0.5 mg]) significantly reduced menstrual blood
loss (MBL) in women with heavy menstrual bleeding associated with
uterine fibroids (UF).1 We assessed whether there was geographical var-
iation in skeletal response to Relugolix-CT.
Materials and Methods
Premenopausal women (age 18–50 years) with heavy menstrual bleeding
(MBL volume ≥ 80 mL/cycle) were randomized (1:1:1) to receive
Relugolix-CT for 24 weeks, relugolix 40mg alone for 12 weeks followed
by Relugolix-CT for 12 weeks (delayed Relugolix-CT), or placebo for 24
weeks. Randomization was stratified by geographical region (North
America vs Rest of World) and baseline MBL volume (< 225 vs ≥ 225
mL). Bone mineral density (BMD) by dual energy X-ray absorptiometry
of the lumbar spine (LS) (L1–4) was assessed at screening andWeeks 12
and 24. Percent change in BMD from baseline was summarized by treat-
ment group.
Results
In pooled LIBERTY studies (N: 768), mean % changes from baseline at
24 weeks in LS BMD for Relugolix-CT, placebo, and delayed Relugolix
CT were -0.233, 0.184, and -1.972%, respectively. When evaluated by
region, results were consistent in EU/ South America/ South Africa: -
0.346, 0.088, and -2.707% and in North America: -0.192, 0.164, and -
1.844%, respectively (Table).

Changes in lumbar spine
BMD at 12 and 24
weeks

N 12 weeks 24 weeks

Total Cohort

Placebo
Relugolix + E2/NETA
Relugolix→ Relugolix + E2/NETA

256
254
258

0.342%
-0.626%
-1.961%

0.184%
-0.233%
-1.972%

EU, South American, South Africa

Placebo
Relugolix + E2/NETA
Relugolix→ Relugolix + E2/NETA

46
51
49

0.492%
-0.054%
-2.070%

0.088%
-0.346%
-2.707%

North American (United States)

Placebo
Relugolix + E2/NETA
Relugolix→ Relugolix + E2/NETA

161
153
149

0.262%
-0.888%
-1.965%

0.164%
-0.192%
-1.844%

Conclusions
Compared to relugolix alone, Relugolix-CT preserves bone mass in the
lumbar spine over 24 weeks. Geographic differences in skeletal response
were not observed, demonstrating consistent results across different
ranges and populations. Initiating treatment for UF with relugolix

combined with E2/NETA represents a potential method for preserving
BMD while providing therapeutic benefit over the long-term.
Reference
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VITAMIN D SUPPLEMENTATION IN PREGNANCY RESULTS
IN GREATER OFFSPRING BONE MASS AT 4 YEARS:
FINDINGS FROM THE MAVIDOS TRIAL
E.M. Curtis1, R. J. Moon1, S. D'Angelo1, S. R. Crozier1, N. J. Bishop2, S.
Gopal-Kothandapani2, S. Kennedy3, A. T. Papageorghiou3, R. Fraser4, S.
V. Gandhi4, I. Schoenmakers5, A. Prentice6, H. M. Inskip1, K. M.
Godfrey1, M. K. Javaid7, R. Eastell2, C. Cooper1, N. C. Harvey1
1MRC Lifecourse Epidemiology Unit, University of Southampton,
Southampton, United Kingdom, 2Academic Unit of Child Health,
Sheffield Children's Hospital, University of Sheffield, Sheffield, United
Kingdom, 3Nuffield Department of Women's and Reproductive Health,
John Radcliffe Hospital, Oxford, United Kingdom, 4Department of
Obstetrics and Gynaecology, Sheffield Hospitals NHS Trust, Sheffield,
United Kingdom, 5Department of Medicine, Faculty of Medicine and
Health Sciences, University of East Anglia, Norwich, United Kingdom,
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Research Centre, Oxford, United Kingdom

Objectives: In the multi-centre MAVIDOS trial, pregnancy vitamin D
supplementation increased neonatal bone mass amongst winter-born
babies. We aimed to ascertain whether this effect is sustained into later
childhood, and have now assessed bone indices at 4 years old in the
Southampton participants.
Materials and Methods: In Southampton, Oxford and Sheffield, in a
double-blind design, 1134 pregnant women were randomised to 1000
IU/day cholecalciferol or matched placebo from 14 weeks gestation to
birth. At age 4 years (Southampton participants only, n=723 births), off-
spring assessments included anthropometry, whole-body dual-energy x-
ray absorptiometry (DXA) [Hologic Horizon, yielding whole body less
head (WBLH) bone mineral content (BMC), bone mineral density
(BMD), bone area (BA) and lean mass (LM)], and a maternal question-
naire. Linear regression was used to estimate the mean difference (repre-
sented by β) in outcomes between the two randomisation arms, adjusted
for sex, and age at DXA. Additional adjustment for gestational age, ma-
ternal early pregnancy BMI and the child’s milk intake was performed in
further models. Outcomes were standardised to a standard deviation scale,
for ease of comparison.
Results: 564 children attended the 4-year visit; 452 had a useable DXA
with minimal movement artefact. Maternal pregnancy vitamin D supple-
mentation led to greater offspring indices of bone mass compared with
placebo, irrespective of season, for example WBLH BMD at age 4 years,
[supplemented group, 0.477 (95%CI: 0.472,0.481) g/cm2; placebo group
0.470 (0.466,0.475) g/cm2; β=0.18 (0.00,0.35) SD p=0.047], and evi-
dence of associated greater LM [supplemented group, 9.25 (9.08,9.42)
kg; placebo group 9.01 (8.83,9.18) kg; β=0.15 (-0.02, 0.31) SD
p=0.081]. Associations were consistent for lumbar spine indices, for
BA and BMC, and in the fully adjusted models. No differences in child
height, weight or BMI were observed between groups.
Conclusions: This is the first ever demonstration, in a large placebo-
controlled, double-blind randomised trial, that maternal pregnancy vita-
min D supplementation leads to sustained improvement in offspring bone
and muscle mass, informing public health approaches for the prevention
of fractures.
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SUPERIOR EFFICACY OF CALCIFEDIOL SOFT GELATIN
CAPSULES VS CHOLECALC IFEROL FOR THE
MANAGEMENT OF VITAMIN D DEFICIENCY IN
POSTMENOPAUSAL WOMEN: A TREATMENT TO BE
CONSIDERED IN THERAPEUTIC GUIDELINES
M. L. Brandi1, J. L. Pérez-Castrillón2, A. Dueñas-Laita3, G. Hernández-
Herrero4, N. Fernández-Hernando4, L. Elgezabal4
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Objective
To assess the efficacy of calcifediol in the treatment of vitamin D defi-
ciency, compared with therapeutic guidelines recommendations for cho-
lecalciferol in postmenopausal women.
Material and Methods
Phase III-IV, double blind, randomised, controlled, multicentre superior-
ity clinical trial. Postmenopausal women with baseline levels of 25(OH)D
< 20 ng/mLwere randomised to three arms: 266mcg of calcifediol/month
for 4 or 12 months (standard and test regime), or to cholecalciferol 25000
IU/month for 12 months (as per therapeutic guidelines).
Results from an interim analysis - performed upon completion of month 4
visit by 100% of evaluable patients - are presented and reported without
unblinding the study treatments. Both calcifediol groups are summarised
for analysis.
The trial has been approved by the corresponding ethics committees and
national competent authorities.
Results
298 women were included in the ITT analysis. The average age was 63.4
± 8.2 years, 10.7% had osteoporosis and received treatment, mean BMI
was 29.3 ± 6 kg/m2, 25% of the population had basal 25(OH)D levels
<10ng/mL. All demographic characteristics and risk factors for osteopo-
rosis were balanced amongst groups.
When analysing per treatment group,13.5% and 35% of women in the
calcifediol group reached values of 25(OH)D > 30ng/mL at 1 and 4
months when compared to 0% and 8.2% respectively in the cholecalcif-
erol group (p<0.01).
The mean change in ng/mL (Table 1) when compared to baseline was
14.9 ± 8.1 with calcifediol and 9.9 ± 5.7 with cholecalciferol (p<0.01).
No relevant safety issues were reported for the present analysis.
Table 1: Variation of mean 25(OH)D levels

Conclusions
Calcifediol shows a greater efficacy than cholecalciferol regime (as rec-
ommended in therapeutic guidelines), for the treatment of vitamin D
deficiency in postmenopausal women. Cholecalciferol fails to achieve
recommended levels in a significant proportion of this population.
Acknowledgements
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E Jodar, J del Pino-Montes, JM Quesada-Gómez, JM Olmos-Martínez,
MA Colmenero-Camacho, R Alhambra, C Gómez-Alonso, B Galarraga.
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PERIOSTEAL EXPANSION DOES NOT COMPENSATE LOSS
OF BONE STRENGTH CAUSED BY ENDOSTEAL
RESORPTION WITH AGING: A LONGITUDINAL HR-PQCT
STUDY WITH 3D-REGISTRATION FROM THE GERICO
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Introduction: Age-related bone loss is classically associated with ac-
celerated bone resorption at the trabecular and endocortical bone
surfaces. Meanwhile, periosteal expansion has been proposed as a
mechanical compensation to increase bone strength in response to
endosteal bone loss. However, this concept has never been investi-
gated in longitudinal studies, neither has the association with changes
in bone strength.
Methods: Bone mineral density and microstructure at distal radius
and tibia were assessed by high resolution peripheral quantitative
computed tomography (HR-pQCT), and bone strength by micro-
finite element analysis, at baseline and after 3.2 ± 0.4 years, in
303 postmenopausal women (80%) and men (20%) (age 65.0 ±
1.4 years) from the Geneva Retirees Cohort. An advanced 3D rigid
registration technique was used to obtain a highly sensitive quanti-
fication of the net periosteal and endosteal volumes changes be-
tween the two HR-pQCT assessments.
Results: Cortical volume (Ct.V) and failure load (FL) decreased
over time both at the radius and tibia (Ct.V, -3.0 ± 3.4% and –
1.7 ± 3.4%; FL -3.0 ± 5.0% and -0.6 ± 4.6% , respectively).
Changes in failure load were negatively correlated with net
endocortical resorption at the radius (r=-0.23, p<0.001) and tibia
(r=-0.36, p<0.001). In contrast, net periosteal apposition was posi-
tively associated with net endocortical resorption at the radius
(r=0.62, p<0.001) and tibia (r=0.33, p<0.001), but not with changes
in failure load (r=0.02, p=0.688; r=0.03, p=0.584, respectively).
Conclusion: Periosteal and endocortical changes with aging are par-
tially correlated, but changes of bone strength with ageing result
predominantly from endocortical bone loss which is only partially
compensated by periosteal expansion. These new data on the respec-
tive contribution of bone modeling and remodeling on changes in
bone strength with ageing need to be confirmed in larger cohorts.
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MEASURES OF MUSCLE ADIPOSITY, BUT NOT MUSCLE
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INDEPENDENT OF FRAX, FALLS AND BMD IN THE
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Aims
DXA appendicular lean mass (as an estimate of muscle mass) is
poorly associated with incident fractures after adjustment for bone
mineral density (BMD). We investigated the predictive value of
muscle measures from peripheral quantitative (pQ)CT for incident
fractures, controlling for BMD, FRAX 10-year fracture probability
or prior falls.
Methods
In the US MrOS cohort, we used an extension of Poisson regression to
investigate relationships between muscle measures from pQCT at the
66% tibia (Stratec XCT2000/3000; muscle cross-sectional area (CSA),
muscle density and intramuscular fat area) and incident major osteopo-
rotic fracture (MOF: clinical vertebral, hip, wrist or proximal humerus).
Associations were adjusted for age and follow-up time, reported as hazard
ratio (HR/SD increase in the exposure) for first incident MOF. Further
analyses adjusted additionally for FRAX MOF probability, prior falls
(y/n) or femoral neck BMD T-score.
Results
We studied 1008 men [mean (SD) age: 77.0 (5.1) years], followed
for a mean(SD) 7.1(2.8) years until MOF (n=68 fractures). In
models adjusted for age and follow-up time, there were no statis-
tically significant associations between muscle CSA, density or
intramuscular fat area, and risk of MOF. The pattern of relation-
ships was not materially changed by adjustment for prior falls or
FRAX probability. In contrast, after inclusion of femoral neck
BMD T-score, greater intramuscular fat area was predictive of
greater MOF risk [HR/SD: 1.49 (95%CI:1.17,1.90)], and higher
muscle density was associated with lower MOF risk [HR/SD:
0.76 (95%CI: 0.59,0.98)].
Conclusions
pQCTmeasures of muscle adiposity [intramuscular fat area (positive) and
muscle density (negative)], but not muscle cross-sectional area, were
associated with an increased risk of incident major osteoporotic fractures
only after adjustment for femoral neck BMD T-score. These findings
demonstrate the complex interplay between muscle, fat and bone tissue
in fracture risk.
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A NEW PREDICTION TOOL BASED ON ELECTRONIC
MEDICAL RECORDS DATA TO ASSESS IMMINENT HIP
FRACTURE R I SK IN SECONDARY FRACTURE
PREVENTION: A COHORT ANALYSIS INCLUDING OVER
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Objective
There is a scarcity of clinical tools to estimate imminent (1-year) Fx risk amongst
recently fractured subjects.Wehave developed and externally validated a tool to
predict the imminent hip Fx risk in the year following a first fragility Fx.
Methods
Patients with a first recorded Fx at age 50 or over were identified in primary
care records from Catalonia (SIDIAP) and the UK (CPRD), and in the
Danish Health Registers (DHR). SIDIAP participants were split in a train-
ing (80%) and test (20%) datasets. A total of 46 potential predictors were
identified from previous literature. LASSO was used to select key predic-
tors, and combined in a prediction tool using logistic regression. The model
was internally (test set) and externally (CPRD and DHR) validated in terms
of discrimination (area under ROC curve [AUC]) and calibration (observed
vs predicted stratified by age and gender). Intercepts were recalibrated in
CPRD and DHR to account for differences in baseline risk.
Results
The SIDIAP training/test datasets included 39,282/9,820 patients, with
310 (0.8%)/80 (0.8%) sustaining a hip Fx in the following year. CPRD
and DHR contributed 148,077 and 509,551 participants and 10,814 and
12,713 hip Fx, respectively.
The final validated tool included 7 predictors (Table 1) and had an AUC
of 0.78 with good calibration. External validation in CPRD and DHR
showed AUC of 0.71 and 0.70, respectively.
Conclusions
We have developed and validated a prediction tool for the estimation of
imminent hip Fx risk amongst patients who have just suffered their first
Fx. The resulting tool has great predictive validity (discrimination and
calibration) in three large real-world European populations.
Disclosures: all disclosures are outside the submitted work.
Table 1. Predictors (OR (95% CI)) for the Imminent Hip Fx tool

Variables OR Low
95%CI

High
95%CI

Age (years) 1.08 1.07 1.09

Sex (Male) 0.73 0.55 0.96

Dementia diagnosis 1.53 1.14 2.06

Diabetes without complications 1.29 1.01 1.66

Proton pump inhibitors use 1.21 0.96 1.53

Renal disease 1.18 0.86 1.62

Cardiovascular disease 1.11 0.85 1.44

Abbreviations: OR, Odds Ratio; CI, Confidence interval.
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OF VERTEBRAL FRACTURES IN PATIENTS UNDERGOING
A CT SCAN AS PART OF DAILY CLINICAL PRACTICE: A
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Objective
The individual and societal benefits of opportunistic screening for verte-
bral fractures using CT scans performed as part of daily clinical practice
(routine CT) will be dependent not only on the diagnostic performance of
the method but also on the proportion of referrals who have already been
diagnosed with vertebral fractures and/or treated for osteoporosis. The
purpose of this scoping analysis was to assess the potential for opportu-
nistic screening for vertebral fractures in patients undergoing a routine
CT.
Materials and methods
2,000 consecutive men and women, aged ≥50 years, undergoing a CT of
the thorax, abdomen and/or pelvis from 1st January 2010 at Holbæk
Hospital, Denmark. These patients were matched 1:3 on age and gender
against a randomly drawn background population cohort from the same
geographic region and year. Data were retrieved from Danish health and
prescription registers.
Results

CT scan population
(n=2,000)

Background population
controls (n=5,923)

Age, mean (years) 70.2 70.3

Gender, % men 51.6 51.5

Medical history,
%1

Vertebral fracture 1.5 0.6

Major
osteoporotic
fracture

14.2 11.7

Osteoporosis 3.5 3.0

Medications, %

Current AOM2 6.1 4.0

Prior AOM3 14.0 10.8

Current
corticosteroids2

14.6 6.9

AOM, anti-osteoporosis medication. 1) using hospital ICD-10 diagnosis
codes from 1994 or later; 2) in the year prior to the year of the index scan;
3) from 1995 or later
Conclusion
Patients undergoing a routine CT scan of the thorax, abdomen and/or
pelvis have a low prevalence of already recognized prior vertebral

fractures, diagnosed osteoporosis, and current AOM treatment, although
higher than in a matched background population comparator cohort. With
vertebral fractures estimated to be prevalent in up to 1 in 4men andwomen
aged 50 years or older[1], these results indicate a significant potential for
opportunistic identification of vertebral fractures using routine CT scans.
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Objectives: Increasing availability of patient data in healthcare is an
unprecedented opportunity for creating prediction tools that can be auto-
matically implemented in electronic medical records system.We aimed to
develop and validate a fracture prediction tool that leverages patient data
as routinely available in primary care computerized records.
Methods: Population-based cohort study. Data was extracted from all
subjects ≥ 50 years old registered in the SIDIAP database on 1/1/2012,
with data for 1+ years. SIDIAP contains primary care records linked to
pharmacy dispensations for >6 million people (>80% Catalonian popu-
lation). Participants were followed up until the earliest of death, transfer
out/migration, or end of 2017.
A model was developed to predict hip fracture and major osteoporotic
fracture risk at 1 and 5 years. Potential predictors were pre-specified based
on previous literature and combined in Cox models to derive prediction
tools. Bootstrapping methods were used to select key predictors to be
combined in the final resulting models. Internal validation was performed
on a reserved 20% random sample, using c-statistic for discrimination,
and observed vs predicted plots for calibration.
Results: A total of 1.76 million people were included (1.41M develop-
ment cohort and 0.35M validation cohort), 50.7%women, of average age
65.4 years.
Fracture rates were 3.57/1,000 person-years for hip and 11.61 for major
fracture. Key predictors of increased fracture risk included age, female
gender, history of falls or previous fractures, specific medication/s use
(insulin, GnRH inhibitors, anticonvulsants, sedatives, SSRI, antipsy-
chotics), and a history of diabetes mellitus (type 1>type 2), cerebrovas-
cular disease, ischemic heart disease, COPD and anorexia nervosa.
Variables associated with lower fracture risk included use of statins, thi-
azide diuretics, and overweight/obesity.
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Combined, these resulted in a c-statistic of 85% for hip and 84% for major
fracture at 5 years and 85% and 72% at one year. Calibration was excel-
lent for both outcomes and time points.
Conclusions:We have developed and validated a clinical prediction tool
for hip and major osteoporotic fracture risks, with an excellent perfor-
mance. This tool can be installed in electronic primary care records sys-
tems for automated risk calculations at the population level. More re-
search is needed on the transportability and external validity of this tool.
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HIGH RISK OF HIP FRACTURE AND HIP FRACTURES
SAVED IN THE SCOOP STUDY
E. McCloskey1, N. Harvey2, H. Johansson3, C. Cooper2, J. Kanis & The
Scoop Study Team3
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Unit, University of Southampton; NIHR Southampton Biomedical
Research Centre, University of Southampton; University Hospital
Southampton NHS Foundation Trust, Southampton, United Kingdom,
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Objective: The SCOOP study compared usual care to a FRAX-based
screening strategy, whereby anti-osteoporosis treatments were targeted to
women age 70-85 years at high risk of hip fracture. In the screening arm,
14.6% of the womenwere allocated to the high risk group. Over the course
of 5 years, screening prevented 54 hip fractures compared with usual care
(p=0.002). The present analysis examined the pattern of prevented hip
fractures using observed (O) and expected (E) hip fracture rates.
Materials and Methods: Five-year probabilities of hip fracture were cal-
culated, without the inclusion of femoral neck BMD, using an adaptation
of the FRAX UK model.
Results: In the 6250 women in the usual care arm, a total of 212 women
with incident hip fractures were expected, with a total of 218 fractures
actually observed (O/E 1.03, 95% 0.90-1.18). In the 6233 women in the
screening arm, 212womenwith incident hip fractures were also expected,
but only 164 were observed (O/E 0.77, 95% 0.66-0.90), a reduction of 48
hip fractures. Within the screening arm alone, 142 hip fractures were
expected in the 5335 women (rate 2.7%) deemed not to be at high risk
of hip fracture, with 125 hip fractures observed (O/E 0.88, 95% 0.73-
1.05). In contrast, in the 898 women categorised at high risk and recom-
mended for treatment, 70 hip fractures were expected (rate 7.8%) but only
39 were observed ((O/E 0.56, 95% 0.40-0.77).
Conclusion: Screening by FRAX hip fracture probability is associated
with a significant reduction in hip fractures. The trend for a small non-
significant reduction in those not deemed at high risk may infer an inde-
pendent effect of screening on hip fracture risk, though this requires
further exploration. However, the majority of hip fractures prevented in
SCOOP arose from the women designated to be high risk and recom-
mended for anti-osteoporosis treatment. These results support the use of
FRAX as a gateway for screening in women age 70 years or more.
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BONE MICROARCHITECTURE OR AREAL BONE MINERAL
DENSITY FOR DISCRIMINATION OF VERTEBRAL
DEFORMITY IN OLDER ADULTS: A CROSS-SECTIONAL
STUDY
C.Ma1, F.Wu1, F. Pan1, L. Laslett1, A. Shah1, K. Squibb1, R. Zebaze2, T.
Winzenberg1, G. Jones1
1Menzies Institute forMedical Research, University of Tasmania, Hobart,
Australia, 2Department of Medicine, School of Clinical Sciences,
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Background: Both areal bone mineral density (aBMD) and bone
microarchitecture have been associated with vertebral deformity (VD),
but there are limited data on the utility of bone microarchitecture mea-
sures in combination with aBMD in discriminating VD. Objective: This
study aimed to describe whether bone microarchitecture measures alone
or in combinations with aBMD can improve discrimination of VD in
older adults.Material andMethods: Data on 196 subjects (mean age (stan-
dard deviation, SD) =72 (7) years, female 46%) were utilized. VD of T4-
L4 and spine aBMD were measured using dual-energy X-ray absorpti-
ometry. VD was defined if anterior to posterior height ratio (Ha/Hp) was
more than 3-SD, 4-SD below, or >25% decrease compared with the sex-
matched normal means. Bone microarchitecture parameters at distal radi-
us were collected using high-resolution peripheral computed to-
mography (HRpQCT) and analyzed using StrAx. Results: The
strongest associations were seen for the cortical thickness (odds
ratios (ORs): 2.63/SD decrease for 25% and 2.38/SD decrease for
3-SD criterion) and compact cortical area (OR: 3.33/SD decrease
for 4-SD criterion). The area under the curve (AUC) for spine
aBMD for VD was 0.594, 0.597 and 0.634 for 25%, 3-SD and
4-SD criteria, respectively (all P<0.05). Compact cortical area,
cortical thickness and compact cortical thickness alone had the
largest AUCs for VD (0.680-0.685 for 25% criterion, 0.659-
0.674 for 3-SD criterion and 0.699-0.707 for 4-SD criterion).
Adding spine aBMD or radial volumetric bone mineral density
(vBMD) to each cortical measure did not improve VD discrimi-
nation (ΔAUC 0.8% to 2.1%). Conclusions: Cortical measures had
the best utility for discriminating VD when used alone. Somewhat
surprisingly, adding either spine aBMD or radial vBMD did not
improve the utility of cortical measures.
Acknowledgement: We would like to thank all participants and staff
involved in this study. This work was supported by National Health and
Medical Research Council (APP1045408). LLL is supported by a
NHMRC Early Career Fellowship (1070586).
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Background: According to the debated acid-ash theory, dietary acid load
(DAL) may be a risk factor for osteoporosis. Studies on the association of
DAL with bone mineral density (BMD) have, however, yielded incon-
clusive results. Bone microstructure (MS) and strength have not yet been
evaluated in relation to DAL. In this cross-sectional and longitudinal
study conducted in the Geneva Retirees Cohort (GERICO), we explored
the associations between BMD, bone MS and strength, fracture risk, and
DAL in postmenopausal women and men.
Methods: GERICO comprised healthy women and men aged 65±1 years
at baseline. Potential renal acid load (PRAL) (mEq/d) was calculated as a
DAL proxy from 3-day food records to characterise participants’ diet as
alkaline (ALK-D) (PRAL<-5), neutral (NEUT-D) (-5≤PRAL≤5) or acid-
ic (ACID-D) (PRAL>5). Volumetric BMD and bone MS at the distal
radius and tibia, and areal BMD (aBMD) were assessed by peripheral
high-resolution quantitative computed tomography and dual-energy X-
ray absorptiometry, respectively, at baseline (n=853, 79% women) and
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after 6.1±1.4 years of follow-up (n=695). Bone strength was assessed by
micro-finite element analysis at baseline (n=850) and after 3.0±0.5 years
(n=613). Prevalent and incident fractures were recorded.
Results: Fifty-nine, 23 and 18% of the participants had ALK-D, NEUT-D
and ACID-D, respectively. Baseline BMD, bone MS and strength were
non-different or even better in those with an ACID-D as compared with
those with ALK and NEUT-D. Indeed, women with ACID-D had higher
values of tibia trabecular MS, while men had greater hip and radius
aBMD and bone strength. Women, but not men, with an ACID-D had
lower cortical, endocortical and trabecular bone loss at the radius com-
pared to those with ALK and/ or NEUT-D, even after adjustment for
covariates. In both sexes, the changes of peripheral bone strength and of
bone traits at the tibia and spine did not differ in the 3 PRAL groups.
There was no difference in prevalent and incident fractures.
Conclusions: The null or even positive associations observed between
BMD, boneMS and strength, fractures, and DAL in this cohort of healthy
individuals, do not support the hypothesis of DAL-mediated negative
effects on bone as postulated by the acid-ash theory.

OC31
FREQUENCY OF NORMAL DXA AND T -SCORE
OSTEOPOROSIS IN POSTMENOPAUSAL WOMEN WITH
FRACTURE: A REGISTRY-BASED COHORT STUDY
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Purpose: Some women who sustain osteoporotic fracture have normal
BMD and the majority do not have T-score osteoporosis. We hypothe-
sized that adding trabecular bone score (TBS) to DXA would: 1) demon-
strate that few women with fracture have normal bone, (normal T-score
AND TBS) and 2) increase the proportion of women with fracture that
have abnormal bone (T-score ≤ -2.5 or low TBS).
Methods: In Manitoba a public healthcare system anonymously links
DXA data to population-based databases. This study included all women
age 50+ with a 1st DXA from 2/1999 to 3/2018 for whom valid spine and
hip DXA, TBS and fracture data were available. Abnormal vertebrae
were excluded from T-score calculation following ISCD guidance.
Fractures were defined as any fracture (excluding head/neck, hands/feet,
ankle and those from high-trauma) within 5 years before (prior) or 5 years
after DXA (incident). Bone status was defined as: Normal = T-score of
spine, femoral neck and total femur ≥ -1.0 AND TBS >1.31; Abnormal =
T-score ≤ -2.5 OR TBS < 1.23; and borderline = all others.Analyses were
stratified by age decade, (50-59, 60-69, 70-79 and 80+ years).
Results: 4649 women fractured prior to index DXA; only 261 (6%) had
normal bone. The prevalence of normal bone in those with prior fracture
declined with age from 11% age 50-59 to 1% age 80+ (Cochran-
Armitage p-trend <0.001). Of the 451 women with prior hip fracture,
bone was normal in 4 (<1%). In those with incident fracture (2547 any,
391 hip) only 4% and 1% respectively had normal bone. In those with any
incident fracture an age-related decline in normal bone (9% age 50-59 to
1% age 80; p-trend <0.001) was observed. T-score osteoporosis was
present in 40% with any prior and 46% with any incident fracture (65%
and 60% for prior and incident hip fracture, respectively). Including TBS
increased the proportion with abnormal bone to 61% and 68% for any
prior or incident fracture, and to 80% and 81% for prior or incident hip
fractures, respectively (all p < 0.001).
Conclusion: Normal bone by DXA is rare in women with fracture when
both BMD and TBS are considered. Including TBS increases identifica-
tion of abnormal bone compared to BMD alone. Most fractures occur in
postmenopausal women without T-score osteoporosis. Treating only

those women with a T-score ≤-2.5 will result in many with subsequent
fractures not receiving therapy.
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Objectives: Parkinson’s disease (PD) is a neurodegenerative disorder that
is more prevalent in older individuals. Previous studies have suggested
that PD patients have an increased risk of fractures compared to the
general population, mainly due to falls. However, the risk has not been
fully assessed. To assess the impact of PD on the risk of hip and non-
vertebral fractures, we conducted a systematic review and meta-analysis.
Materials and methods: Comprehensive searches of three key biblio-
graphic databases (Medline, Embase and Cochrane) were conducted to
identify reviews and primary studies relating to the risk of fractures in
patients with PD. An initial search (December 2017) was conducted to
identify relevant systematic reviews as a source of primary data. Further
focused searches were undertaken to identify additional primary studies
published since the most recent systematic review conducted their
searches on hip fractures. The searches for primary studies were per-
formed in March 2018 with an update in 2019 (Medline only) and sup-
plemented with additional search techniques. Search terms were based
around Parkinson’s disease and fractures.We selected observational stud-
ies with data on the risk of fractures in adults with PD compared to
controls without a diagnosis for this disorder. Study quality was assessed
using the Newcastle Ottawa Scale. We used the random-effects model to
pool the results.
Results: Seventeen independent studies (14 cohorts and 3 case-controls),
that involved 2,337,184 participants were included in the hip fracture
analysis. Nine studies (all cohorts), that involved 1,363,910 people were
included in the non-vertebral fracture analysis. Study quality was judged
to be moderate to good. Overall, PD patients have an increased risk for
both hip fractures (RR 2.40, 95% CI 2.04 to 2.82) and non-vertebral
fractures (RR 1.80, 95% CI 1.60 to 2.01) compared to controls. The
relative risk for hip fractures is higher in men (RR 2.93, 95% CI 2.05 to
4.18) than in women (RR 1.81, 95% CI 1.61 to 2.04). There were no
effects of the study design, geographical region, or criteria for diagnosing
Parkinson’s disease on the hip fracture rate.
Conclusions: There is an increase in the risk of hip and non-vertebral
fractures in patients with Parkinson’s disease, with male patients with
PD being more at risk of hip fractures than female patients.
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Objective To explore the value of muscle parameters for the discrimina-
tion of acute hip fractures and to compare discriminating capabilities with
bone variables.
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Methods 438 low-energy acute hip fracture cases and 316 healthy
controls from the China Action on Spine and Hip Status (CASH)
study were included in the study. Muscle cross sectional area
(CSA) and density were measured for the gluteus maximus
(G.max) and gluteus medius and minimus (G.med/min). Areal
BMD (aBMD) of the femoral neck (FN) and total hip (TH) were
measured. Using propensity score matching (PSM), we generated
two samples with cases and controls matched for age, BMI and
sex. Logistic models were used to evaluate the odds ratio (OR) of
fracture per SD increase of muscle and bone parameters.
Results After PSM, 159 femoral neck fracture cases were
matched with 159 non-fracture controls, and 101 intertrochanteric
fracture cases with 101 controls. G.max muscle Hounsfield unit
(HU) value (FN fracture: OR 0.39, CI% 0.28-0.54, TR fracture:
OR 0.23, CI% 0.13-0.39) and G.med/min muscle HU value (FN
fracture: OR 0.11, CI% 0.07-0.19, TR fracture: OR 0.05, CI%
0.02-0.13) were strongly associated with hip fracture after adjust-
ment for FN aBMD. At both fracture sites G.med/min muscle
density showed the best discrimination (AUC 0.882 for FN frac-
tures, 0.945 for TR fractures) while G.max muscle density was
equivalent to FN aBMD in discrimination of fractures and G.max
muscle CSA was poorer than the other indices.
ConclusionMuscle density performs better than aBMD and muscle size
in the discrimination of hip fracture.
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Introduction: Several pharmacological options claim their ability to better
control the symptoms of knee OA but their respective efficacy is still
debated. The purpose of this network meta-analysis (NMA) is to assess
and to compare the potential benefit of different pharmacological treat-
ments (given for at least 6 months) on pain and function, in patients
suffering from knee OA
Methods: Studies were retrieved through a systematic review process in
accordance with the Preferred Reporting Items for Systematic Review
and Meta-analysis (PRISMA). Medline (via Ovid), Scopus, and
Cochrane database of systematic reviews (via Ovid) were searched for
RCTs published up to August 2018, performed in adults (18 years and
over) and which assess the efficacy of knee OA treatments. All pharma-
cological treatments, commonly prescribed or currently reviewed by the
regulatory authorities, for the symptomatic relief of knee OA, including
all routes of administration, were considered, providing they were given
for at least 6 consecutive months. The primary outcomes were pain and
function changes from baseline. A Bayesian network meta-analysis com-
bining direct and indirect comparisons was run and Standardized mean
differences (SMDs) and mean differences with 95% credibility intervals
(95%CrIs) were calculated. A hierarchy of the competing interventions
using the surface under the cumulative ranking curve (SUCRA) andmean
ranks was obtained.
Results: 9349 references were identified from the search strategy and 92
were concordant with our inclusion criteria. Among them, 83 interven-
tions were studied for pain and 59 for function. More than half of the
studies were performed on participants aged 60 years and older and the
mean duration of treatment across studies was 50 months. A significant
association with decreased pain was found for Hyaluronic Acid (SMD -
0.28, 95%CrIs -0.39;-0.17), Crystalline Glucosamine Sulfate (SMD -

0.29, 95%CrIs -0.57;-0.01), the combination of Hyaluronic acid and
Triamcinolone (SMD -0.39, 95%CrIs -0.75;-0.04), Vitamin D (SMD -
0.31, 95%CrIs - 0.55;- 0.06) and pharmaceutical-grade Chondroitin
Sulfate (SMD -0.23, 95%CrIs -0.39;-0.07). For pain, the combination
Hyaluronic Acid + Triamcinolone had the highest probability of being
the most effective long- term treatment (SUCRA value of 0.79).
Moreover, a significant improvement in physical function was observed
following treatment with Crystalline Glucosamine Sulfate (SMD -0.44,
95%CrIs -0.66;-0.22), Tanezumab (SMD -0.39, 95%CrIs -0.73,-0.05,
Acetaminophen (SMD -0.34, 95%CrIs -0.69,0.00), Vitamin D (SMD -
0.30, 95%CrIs -0.84,-0.24) and Hyaluronic Acid (SMD -0.21, 95%CrIs -
0.44,0.01). For function, Crystalline Glucosamine Sulfate has the highest
probability of being the most effective long-term treatment (SUCRA
value of 0.91).
Conclusion: A minimum of 6-month treatment with Hyaluronic Acid,
Crystalline Glucosamine Sulfate, pharmaceutical- grade Chondroitin
Sulfate, Tanezumab, Vitamin D, Acetaminophen or the combination of
Hyaluronic Acid and triamcinolone, was shown, in this NMA, to improve
pain and/or physical function in patients suffering from knee OA.
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Objectives. Pregnancy and post-partum are conditions associated with
bone loss. Fracture occurrence during pregnancy and post-partum, and
the determinants of these fractures, are not well known in Osteogenesis
imperfecta (OI). The aim of this study was to characterize the fractures
that occurred during pregnancy and the post-partum period in a cohort of
women suffering from OI followed in Cochin Hospital or recruited
through the French GRIO study group.
Materials and methods. Retrospective multicentric study includ-
ing 29 OI patients from the Reference Center for Rare Bone
Diseases of Cochin Hospital, Paris, and 21 patients included from
other French Centers via the GRIO. A total of 50 patients, and 83
pregnancies, were included.
Results. Among the 50 OI patients included, 12 patients (24%)
(14 pregnancies/83) had a fracture during pregnancy or in the 6
months following delivery. Among these patients, 2 presented
fractures for 2 consecutive pregnancies, and 2 other patients pre-
sented fractures during pregnancy and also during the post-partum
period. Therefore 16 pregnancy-related fracture events were ana-
lyzed. The localization of fractures were: spine (4/16), proximal
femur (6/16), pelvis or ribs (3/16), ankle (1) and wrist (1). The
mechanisms of fractures were: spontaneous (10/16), low trauma
(3/16) and traumatic (3/16). Fractures during pregnancy occurred
during the third trimester and those that occurred in the post-
partum period occurred with a mean delay of 2 months from
delivery.
Patients characteristics: OI women from this cohort had had 1 pregnancy
in 52% of cases, 2 pregnancies in 34% and 3 pregnancies or more in 14%.
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Mean age was 32,7±3,1 in the fracture group, compared with 29,3±5,0
years-old in the non-fractured group (p=0.002). Patients had OI type 1 in
77.1% of cases, type III in 14.3% of cases, and other OI subtypes in 8.6%.
All patients that displayed fractures in the post-partum period were
breastfeeding, compared with 47% of patients with no fractures
(p=0.03). Fracture during pregnancy or post-partum was not associated
with the severity of OI including number of fractures during child-
hood, number of fractures after puberty, scoliosis or orthopedic sur-
gery. Bisphosphonates had been administered in 17% of patients with
fractures compared with 24% with no pregnancy-related fractures (non
significant). Bone mineral density was lower in patients with
pregnancy-related fractures compared with other patients : spine Z-
score -2.9±1.6DS vs -1,48±1,67 (p=0.03), and total hip Z-score -2,05
±0,74 vs -0,53±1,36 (p=0.04). At least one concomitant osteoporosis
inducing disease or risk factor was identified in 81.8% of fractured
patients: smoking, spondyloarthritis, Crohn’s disease, low vitamin D
level, anorexia nervosa, or immobilization.
Conclusion. OI management during pregnancy and post-partum should
aim for the optimal control of modifiable risk factors. Breastfeeding
should be avoided especially in women with low bone mass or other risk
factors.
Acknowledgments: We thank the Group de Recherche et d'Information
sur les Osteoporoses (GRIO) for the help in inclusion of patients
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Objectives
One of the major key indicator of Fracture Liaison Services (FLS) success
is initiation/continuation of anti-osteoporosis treatment (Osteoporosis
Canada Guidelines). These clinical indicators have been proposed to help
assess the performance of FLS for the secondary prevention of fragility
fractures (FF). Our objective was to assess the success of the Lucky
BoneTM FLS in the management of hip fractures.
Methods
A FLSwas implemented in our orthopaedic wards for the management of
men and women ≥ 50 years that sustained a hip fracture. Data was ob-
tained from patients that were admitted for a hip fracture between April 1
st, 2019 and September 30th, 2019. Key indicators of efficiency were
measured as proportions of patients with treatment initiation and contin-
uation. Xrays were also screened for atypical femoral fractures (AFF).
Results
Sixty three subjects sustained a hip fracture during this time period (mean
age of 82.4 (±10.3), 30.2% male). Fifty-six (56) of the hip fractures were
FF (88.9%) and 2 were AFF (3.5%). Only 15 out of the 56 subjects were
already under bisphosphonates treatment (26.8%), including both AFF
patients. Twelve out of 15 (80%) were switched to denosumab. The
combined treatment initiation or continuation rate was 71.4%. Both
AFF were identified during the review, not at the time of the fracture.
Conclusion
The combined treatment initiation or continuation rate of the hip fracture
patients in our FLS was 71.4%. These results demonstrate that our FLS is
efficient. Most FLS on hip fractures are reporting a 60 to 80% FF iden-
tification rates and ≈ 46% treatment initiation rate. We also noted that the
≈30% of patients that were not initiated on treatment were the most at-risk
for a subsequent fracture, including the oldest old, suffering of dementia
or were polymedicated. Finally, AFF is still underdiagnosed in our ortho-
paedic department.
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Belgium, 2Department of Quantitative Genetics, Faculty of Veterinary
Medicine, University of Liège, Liège, Belgium, 3Chair for Biomarkers
of Chronic Diseases, Biochemistry Department, College of Science, King
Saud University, Riyadh, Saudi Arabia, 4Department of Sport and
Rehabilitation Sciences, University of Liège, Liège, Belgium

Objectives: This study aimed to identify physical performance (PP) tra-
jectories and their association with mortality among nursing home resi-
dents who were followed up for 3 years.
Material and Methods: A longitudinal analysis of the data from the
SENIOR (Sample of Elderly Nursing home Individuals: an Observational
Research) cohort was conducted. Baseline clinical characteristics (i.e., age,
sex, body mass index, medical history, medication, civil status, educational
attainment, cognitive status, depressive symptoms) and the date of death
were collected from the medical records. PP was assessed annually by the
Short Physical Performance Battery (SPPB) test.Multiple imputations were
performed to manage themissing data. PP trajectory groups were estimated
using latent growth curve analysis. The association between the baseline
characteristics and trajectory groups was evaluated with multinomial logis-
tic regressions. Cox proportional hazard regression models were applied to
examine the risk of mortality according to the PP trajectory groups after
adjustments were made for all baseline characteristics.
Results:A total of 604 nursing home residents with a mean age of 82.9 ± 9.1
years were included. Three PP trajectory groups were identified: slow decline
(N=96), moderate decline (N=234) and fast decline (N=274). Subjects in the
fast decline trajectory group were more likely to be older, female and wid-
ow(er)s, to have cognitive impairment, take more medications and have a
more involved medical history. After adjustments were made for potential
confounding variables and the baseline SPPB scores, the residents in the fast
decline and moderate decline trajectory groups had an increased risk of mor-
tality compared to those in the slow decline trajectory group, with HR values
of 1.78 (95% CI=1.34-2.26) and 1.37 (95% CI=1.10-1.66), respectively.
Conclusions: PP trajectories provide value-added information to baseline
geriatric assessments and could be used for predicting 3-yearmortality among
nursing home residents. It may be important to regularly monitor the SPPB
score and signal an alert when a fast decline in PP is detected in older people.
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LIFESTYLE, ANTHROPOMETRY, AND BONE HEALTH
ACROSS THREE GENERATIONS OF THE HERTFORDSHIRE
COHORT STUDY
S. Carter1, C. Parsons1, M. O’breasail2, K. Ward1, C. Cooper1, N.
Harvey1, E. Dennison1, M. Clynes1
1MRC Lifecourse Epidemiology Unit, University of Southampton,
Southampton, United Kingdom, 2MRC Epidemiology Unit, University
of Cambridge, Cambridge, United Kingdom

Objectives
The aim of this study was to explore associations between lifestyle, an-
thropometry, and bone density across three generations of the
Hertfordshire Cohort Study (HCS).
Materials and Methods
Data from three generations of participants in the HCS [grandparents
(F0), parents (F1), and children (F2)] were utilized to assess associations
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between lifestyle, BMI, and bone health across these generations.
Questionnaire data were used to run linear regressions in generational
pairs (n=461 from F0 to F1, n=188 from F1 to F2, and n=273 from F0
to F2) examining prudent diet score, alcohol consumption, smoking be-
haviour, and adult BMI. A subset of participants had dual-energy x-ray
absorptiometry (DXA) scans, and to increase statistical power, these data
were collapsed into parent and child pairs (n=60). Linear regressions
examining parent-child associations in femoral neck and lumbar spine
bone mineral density (BMD) z-scores were run, with adjustment for
parent-child prudent diet score and adult BMI residuals. Results are pre-
sented B (95% confidence interval).
Results
Prudent diet score and adult BMI were significantly positively associated in
all three generational pairs: F0 to F1 (Prudent diet score: 0.188 (0.079,
0.298); BMI: 0.316 (0.193, 0.439), F1 to F2 (Prudent diet score: 0.198,
(0.004, 0.391); BMI: 0.217, (0.093, 0.341), and F0 to F2 (Prudent diet
score: 0.376, (0.205, 0.546); BMI: 0.222, (0.105, 0.339). Generational
associations were reported for alcohol consumption (F0 to F1) and smoking
behaviour (F0 to F1 and F1 to F2). Femoral neck and lumbar spine BMD z-
scores were significantly associated between parents and children, with
associations remaining robust after adjustment (Femoral neck adjusted for
diet: 0.400, (0.037, 0.764); Lumbar spine adjusted for diet: 0.553, (0.359,
0.747); Lumbar spine adjusted for BMI: 0.433, (0.173, 0.692).
Conclusion
Some, but not all, lifestyle factors were associated across three genera-
tions of the HCS. Significant associations of femoral neck and lumbar
spine BMD between parents and children were robust to adjustment for
lifestyle. Future studies in larger groups are now warranted.
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THE DIFFERENT DIAGNOSIS CRITERIA OF THE EWGSOP2
DEFINITION AND THEIR RELATIONSHIP WITH 5-YEAR
ADVERSE CONSEQUENCES
C. Beaudart1, M. Locquet1, L. Lengelé1, J.-Y. Reginster1, O. Bruyère1
1University of Liège, Division of Public Health, Epidemiology and
Health Economics, Liège, Belgium

Introduction: The new definition of the EWGSOP (2019) offers several
diagnostic criteria for assessing muscle mass, muscle strength, and phys-
ical performance. We aimed to measure the impact of using one or other
criteria on the prevalence of sarcopenia.
Methods: We included participants of the SarcoPhAge (Sarcopenia and
Physical Impairments with Advancing Age) study, a population-based
Belgian cohort involving 534 participants aged 65 years and older.
Muscle mass was measured with Dual-Energy X-Ray absorptiometry (we
compared ASM with ASM/height2), muscle strength was measured both
by Grip Strength using Jamar hydraulic hand-held dynamometer and the 5-
times Chair Stand test, physical performance was measured by the 4-meter
gait speed test, the Short Physical Performance Battery test (SPPB) and the
Timed up and Go (TUG) test. Cox Proportional Hazard ratios were mea-
sured for 5-year incidence ofmortality, institutionalization, and incidence of
at least one fracture, fall, or hospitalization during the 5-year follow-up
period. Analyses were adjusted for age, sex, number of drugs and comor-
bidities, cognitive status and physical activity level.
Results: The following prevalence of sarcopenia was found: 4.5% using
ASM/height2 + Grip Strength, 8.2% using ASM + Grip Strength, 9.0%
using ASM/height2 + Chair Stand and 14.2% using ASM + Chair Stand.
The prevalence of severe sarcopenia varied from 1.1% (using the combined
criteria of Chair Stand + ASM/height2 + TUG) to 8.1% (using the combined
criteria of Chair Stand +ASM+ SPPB).Mortality data was analysed on 481
participants (53 lost-to-follow-up). Sarcopenia appears to be significantly
associated with 5-year mortality only when the Grip Strength is considered
as muscle strength measurement and nor with the Chair Stand test criteria.
However, this relationship was no more significant in the multivariate fully-

adjusted model. Regarding severe sarcopenia criteria, significant fully-
adjusted HR of 3.01 (95%CI 1.7-6.60) was found for mortality using Grip
Strength + ASM + gait speed criteria, HR of 2.87 (95% CI 1.23-6.68) was
found using Grip Strength + ASM + SPPB criteria, HR of 2.61 (95% CI
1.09-6.25) was found usingGrip Strength +ASM/heigt2 + gait speed criteria
and finally, HR of 2.68 (95%CI 1.04-6.93) was found usingGrip Strength +
ASM/heigt2 + SPPB criteria. We never highlighted any predictive power of
mortality when the Chair Stand test is used as measure of muscle strength or
when the TUG is used as measure of physical performance. Regarding
muscle mass, the use of ASM or ASM/height2 seems however to have no
specific impact on the predictive value of mortality. We did not find any
association between one of the diagnostic criteria employed and 5-year
incidence of fractures, hospitalization, institutionalization and falls.
Conclusion: Within a diagnosis of sarcopenia/severe sarcopenia, highlighted
by our results, it could be justify to privilege Grip Strength tomeasure muscle
strength and gait speed or SPPB test to measure physical performance.
Indeed, as comparedwith Chair Stand test and TUG test, those former criteria
seem more related to 5-year incidence of mortality.
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COST-EFFECTIVENESS OF BINOSTO (BUFFERED SOLUBLE
ALENDRONATE 70 MG) EFFERVESCENT TABLET FOR THE
TREATMENT OF POSTMENOPAUSAL WOMEN WITH
OSTEOPOROSIS IN ITALY
M. Hiligsmann1 , S. Maggi2 , G. Onder3 , L. Galluzzo3 , J.-Y. Reginster4, 5
1 Maastricht University, Maastricht, The Netherlands, 2CNR Aging
Branch-IN, Padua, Italy, 3Italian National Institute of Health, Rome,
Italy, 4University of Liège, Liège, Belgium, 5King Saud University,
Riyadh, Saudi Arabia

Objective: To estimate the cost-effectiveness of Binosto (buffered soluble
alendronate 70 mg) effervescent tablet compared to relevant alternative
treatments for postmenopausal women with osteoporosis in Italy.
Methods: A previously validated Markov microsimulation model was
adjusted to the Italian healthcare perspective to estimate the lifetime costs
(expressed in €2019) per quality-adjusted life-years (QALY) of Binosto
compared with generic alendronate, denosumab, zoledronic acid and no
treatment. Pooled efficacy data for bisphosphonates derived from the
NICE meta-analysis were used for bisphosphonate treatments and 1-
year persistence of Binosto and alendronate was derived from a prospec-
tive observational study. Analyses were conducted for high-risk women
60-80 years of age with a bone mineral density (BMD) T-score ≤-3.0 or
with existing vertebral fractures.
Results: In all of the simulated populations, Binosto was dominant (more
QALYs, less costs) compared to denosumab. The cost per QALY gained of
Binosto compared to generic alendronate and no treatment fall always below
€20,000 per QALYgained. Inwomen aged 75 years and older with prevalent
vertebral fractures and in women aged 65 years and older with T-score ≤-3.0,
Binostowas even shown to be dominant (moreQALYs, less costs) compared
to generic alendronate and no treatment. Zoledronic acid was associated with
more QALY than Binosto but the cost per QALY gained of zoledronic acid
compared to Binosto was always higher than €70,000 per QALY gained and
thus not cost-effective.
Conclusion: This study provides the first economic analysis of an
alendronate effervescent tablet, suggesting that Binosto represents a
cost-effective strategy compared with generic alendronate, zolderonic
acid and no treatment, and a dominant strategy compared to denosumab
for the treatment of postmenopausal women with osteoporosis in Italy
aged 60 years and over.
Disclosure: This study was funded by EffRx Pharmaceuticals.
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