
Contents lists available at ScienceDirect

Journal of Bone Oncology

journal homepage: www.elsevier.com/locate/jbo

MolPharm/CABS 2018

Invited speaker abstracts

IS2
Overview of current treatments and the potential role of combi-
nation therapies in osteoporosis
Bente Lomholt Langdahl
Aarhus University Hospital, Department of Endocrinology and Internal
Medicine, Aarhus C, Denmark

The current therapies of osteoporosis can be divided into antiresorptive
and bone forming therapies. The antiresorptive therapies comprise bi-
sphosphonates, denosumab, SERMs, and HRT. The most efficient anti-
resorptive therapies reduce the risk of vertebral, non-vertebral and hip
fractures by approximately 70%, 20% and 40%, respectively. The bone
forming therapies are teriparatide and abaloparatide (currently only
available in the US). Both stimulate the osteoblast through the PTH
receptor and reduce the risk of vertebral and non-vertebral fractures by
approximately 80% and 50%, respectively. Thus, efficient therapies are
available for the treatment of osteoporosis, however, there are still
unmet needs. Antiresorptive therapies only increase bone mineral
density to a certain extent and reduce the risk of non-vertebral fractures
by 20%, and the effect of bone forming therapy seems to level off over
time. At least in theory, combination therapy targeting both resorption
and formation could be a solution. Studies have investigated combi-
nations of teriparatide with orally and intravenously administrated
bisphosphonates and denosumab. In the PaTH trial the combination of
teriparatide and alendronate did not improve BMD more than with
either drug alone. In fact alendronate even appeared to impair the bone
forming effect of teriparatide. A combination of teriparatide and zo-
ledronic acid results in the best of both therapies: the increase in hip
BMD seen with zoledronic acid combined with the increase in spine
BMD seen with teriparatide. In contrast, the combination of denosumab
and teriparatide appears to have an additive effect. None of the studies
investigating combination therapy were powered to allow for conclu-
sions regarding anti-fracture efficacy.
Conclusion: Efficient antiresorptive and bone forming therapies for
osteoporosis are available and while studies investigating combination
therapies have shown interesting results pertaining to BMD, the lack of
evidence for anti-fracture efficacy of combination therapies makes se-
quential treatment the currently preferred option for the management
of osteoporosis.
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IS3
Lessons from the SCOOP Study
Eugene McCloskey
Metabolic Bone Centre, Northern General Hospital, Herries Road, Sheffield,
UK; Centre for Integrated research in Musculoskeletal Ageing (CIMA),
Mellanby Centre for Bone research, University of Sheffield, Sheffield UK.

The SCreening for Osteoporosis in Older women for the Prevention of
fracture [SCOOP] study was a community-based screening interven-
tion, in women aged 70 to 85 years in the UK, in which osteoporosis
treatment was recommended those at high risk of hip fracture using the
FRAX risk assessment tool. The study delivered an average 28% re-
duction in the incidence of hip fracture in the screening arm, an effect
that was significantly greater in those at higher risk targeted for ap-
propriate treatment
The SCOOP results have significant impact on future healthcare policy.
A potential screening approach was recommended by NICE in 2012,
when it proposed that all women aged 65 years or older and men aged
75 years or older should have a fracture risk assessment using the FRAX
or QFracture tools. The SCOOP study readily demonstrates the rever-
sibility of high risk identified by FRAX. Health economic analysis of the
study indicates that the cost per prevented hip fracture is less than £8
000 and that the cost per QALY gained is less than £20 000. If the
SCOOP strategy was applied across the whole population of women in
this age group in the UK, then almost 8000 hip fractures could be
prevented each year; this could be further enhanced by mechanisms
that extended the strategy to the two-thirds of eligible women who did
not participate in the screening study, as well as combining osteo-
porosis treatment with falls prevention in eligible individuals.
Future studies should examine how this FRAX-based approach can be
made available to, or accessible by, the wider community to achieve
greater reductions in the number of hip fractures in the UK and else-
where.
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Zoledronate every 18 months for 6 years in osteopenic post-
menopausal women: effects on fractures and non-skeletal end-
points
Ian Reid, Anne Horne, Borislav Mihov, Mark Bolland, Sonja Bastin,
Gregory Gamble
University of Auckland, Auckland, New Zealand

Bisphosphonates prevent fractures in patients with osteoporosis, but
their efficacy in women with osteopenia is unknown. Most fractures in
postmenopausal women occur in osteopenic individuals, so if phar-
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maceutical intervention is to impact significantly on total fracture
numbers, therapies with efficacy in osteopenic postmenopausal women
are needed.
We report a double-blind trial of 2000 osteopenic, postmenopausal
women, randomly assigned to receive 4 infusions of either zoledronate
5mg, or normal saline at 18-month intervals. Each was followed for 6
years. Monthly vitamin D supplements were provided but not calcium
supplementation. Women were recruited using electoral rolls. Inclusion
criteria were age >65 years, hip T-score between -1.0 and -2.5.
Exclusion criteria were: lumbar spine T-score <-3.0, eGFR <30 mL/
minute, major systemic disease, metabolic bone disease, or regular use
of bone-active drugs in the previous year. The study has 80% power to
detect a decrease in osteoporotic fractures of 30%.
At baseline, age was 71 (SD 5) y, BMI 27 (5), femoral neck T-score -1.5
(0.5), and 95% were white. Non-vertebral fractures (excluding skull,
face, hands and feet) occurred in 148 women in the placebo group and
in 101 in the zoledronate group (ITT analysis, hazard ratio 0.66 [95%CI
0.51, 0.85], P=0.0014, NNT = 22). Height loss, a surrogate for ver-
tebral fracture, was 9.3 (8.7, 9.9) mm in the placebo group and 7.4 (6.9,
8.0) mm in the zoledronate group (P<0.0001). Odds ratio for pre-
specified adverse events were as follows: death, 0.65 (0.40, 1.046);
myocardial infarction, 0.61 (0.36, 1.02); cancer 0.67 (0.50, 0.90). Odds
ratio for breast cancer was 0.58 (0.34, 0.98).
These results suggest this less intensive zoledronate regimen is effective
for fracture prevention in osteopenia, and that it has beneficial effects on
cancer risk and, possibly, mortality. These findings have the potential to
substantially broaden the target population for pharmaceutical inter-
vention to prevent fractures, and suggest that zoledronate should be
further explored for the prevention of cancer and vascular disease.
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Update on teriparatide and the VERO clinical trial
Fernando Marín
Department Medical Research. Lilly, Madrid, Spain. Lilly Research Center,
Windlesham, United Kingdom

Clinical trials comparing the anti-fracture efficacy of osteoporosis drugs as
the primary outcome are lacking. We compared the anti-fracture efficacy
of teriparatide with risedronate in patients with severe osteoporosis.
In this double-blind, double-dummy trial, we enrolled postmenopausal
women with at least two moderate or one severe vertebral fracture
(VFx) and a bone mineral density (BMD) T-score of less than -1.50.
680 women were randomly assigned to receive 20 µg of teriparatide
once daily plus oral weekly placebo, and 680 to receive 35 mg of oral
risedronate once weekly plus daily injections of placebo for 24 months.
The primary outcome was the incidence of new radiographic VFx.
Secondary, gated outcomes included new and worsened radiographic
VFx, clinical fractures, and nonvertebral fractures. A prospectively
planned subgroup analyses of fracture data across subgroups predefined
by the following baseline characteristics: age, number and severity of
prevalent VFx, prevalent nonvertebral fractures, glucocorticoid use,
prior osteoporosis drugs, recent bisphosphonate use, clinical VFx in the
year before study entry, and baseline BMD was carried out.
At 24 months, new VFx occurred in 5.4% of patients in the teriparatide
group, as compared with 12.0% in the risedronate group (risk ratio:
0.44; 95% confidence interval [CI]: 0.29 to 0.68; p<0.001). Clinical
fractures occurred in 4.8% of patients in the teriparatide group, com-
pared with 9.8% in the risedronate group (hazard ratio: 0.48; 95% CI:
0.32 to 0.74; p<0.001). Nonvertebral fragility fractures occurred in
4.0% of patients in the teriparatide group and 6.1% in the risedronate
group (p=0.10). The rate ratio of all nonvertebral fragility fractures
estimated with a Poisson regression model was significant in favour of

teriparatide (rate ratio 0.56; 95% CI 0.35 to 0.90; p=0.017). More
patients treated with teriparatide had at least one high value of serum
calcium or uric acid. 25-OH-vitamin D serum levels were lower in the
teriparatide group.
Amongst postmenopausal women with severe osteoporosis, the risk of
new VFx and clinical fractures was significantly reduced in patients
receiving teriparatide compared with those receiving risedronate by
56% and 52%, respectively. The anti-fracture efficacy of teriparatide
compared with risedronate was consistent within the various pre-
defined subgroups.
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IS6
Non-invasive imaging of therapeutic responses in bone
Ken Poole
University of Cambridge, UK

Human imaging techniques now permit the evaluation of bone treat-
ment responses in great detail. Advances in 3D histology might have a
role in elucidating the response of bone to treatment, especially in the
rarer causes of bone pathology such as osteomalacia. With potentially
curative treatments such as anti-FGF23 on the horizon for XLH and TIO,
there are good reasons to consider what 3D histological imaging tech-
niques can provide by way of unmineralised and mineralised tissue
quantification. Considering emerging osteoporosis therapies, novel
non-invasive imaging techniques have shown that key skeletal regions
such as the hips and spine become denser, thicker and importantly,
stronger within as little as 12 months. Monthly anti-sclerostin antibody
therapy and daily teriparatide injections have both been demonstrated
to have rapid effects both on bone turnover, with particularly beneficial
effects in osteoporotic vertebrae. In this session the advances in ima-
ging that permit non-invasive estimation of vertebral strength, thick-
ness and compartment-specific density will be discussed.
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Understanding fibrodysplasia ossificans progressiva (FOP): ge-
netics and biological consequences
Eileen Shore
University of Pennsylvania School of Medicine, Philadelphia, USA. Center
for Research in FOP and Related Disorders, Philadelphia, USA
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