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Different aspects of clinical assessment and management of
osteoporosis were communicated during the ASBMR 2014
congress. Among them we highlight several related to epi-
demiology, assessment and treatment.

Good influences on bone

In general, exercise interventions have provided little benefit in
terms of bone mass. However, exercise by repetitive hopping
selectively improves bone density in critical areas of the femoral
neck and shaft." Vitamin D deficiency is endemic in patients with
osteoporosis and in the general population. As a consequence
of multiple factors, Vitamin D levels, the universal basso
continuo for bone health, have improved over 11 years in the
large cohort study SWAN (Study of Women’s Health Across the
Nation).? In the same study a 25% decrease in fracture risk was
associated with each increase of 10ngml~ " in vitamin D levels
across the menopause transition.®

Fracture risk

Hypnotics and selective serotonin reuptake inhibitors are
associated with fracture risk increases,* further corroborating
previous studies.® The risk of subsequent fracture is also higher in
the year after suffering one of such events.® Proton pump
inhibitors (PPI) use has also been described as associated with
increased fracture risk, perhaps by increasing histamine release.”
However, the described association with the use of PPIs is mainly
due to the underlying comorbidities rather than the drug itself.2
Not surprisingly, more thickness of the soft tissue covering the
trochanter decreases the risk of hip fracture and can be measured
on dual-energy X-ray absorptiometry (DXA) images.®

Diabetes is a fracture risk assessment tool (FRAX)-inde-
pendent risk factor for fracture with an added risk of 40% for hip
and 32% for major osteoporotic fractures.'® Increased cortical
porosity and lower cortical bone density may account, atleastin
part, for this increased risk,'" more specifically in the mid-
cortical region,'? and these changes are independent of the
presence of concomitant obesity.'?

Refining the measurement of bone strength

A novel technique for the direct measurement of bone material
strength in patients, microindentation, detects bone mineral
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density (BMD)-independent deterioration of bone quality in
patients with osteoporosis.’* This same derangement is pre-
sent in patients with osteopenia who suffer fragility fracture.®
Similarly, subjects with stress fractures show impaired bone
material strength also measured by microindentation.'® Tra-
becular Bone Score (TBS), a technique for DXA-based mea-
surement of the bone microstructure,'” shows higher values for
men than for women'® and their values decline with aging.'®
Assessment of the microstructure by high-resolution peripheral
quantitative computed tomography (pQCT) measurements in
the OFELY study?® confirmed that it is predictive of fracture risk
and, also with this technique, individual trabecular segmen-
tation analysis corroborates that plate-like structures offer
mechanical advantage over rod-like structures in terms of
mechanical strength.2! Cortical bone is a critical element of
fracture resistance, but its measurement by pHR QCT
underestimates porosity by ~50% and, therefore, its con-
tribution to bone fragility.?2

Refining the diagnosis of osteoporosis

The National Bone Health Alliance Clinical Diagnosis of
Osteoporosis Working Group presented their proposal for
expanding the clinical diagnosis of osteoporosis beyond BMD-
based criteria to patients who suffer a hip fracture, to those with
osteopenia suffering a vertebral, proximal humerus, pelvis or
some distal radius fractures as well as to those with osteopenia
and a FRAX score that exceeds the National Osteoporosis
Foundation thresholds of intervention.

Osteoporosis treatment with available...

There is debate on the duration of treatment with bispho-
sphonates and the need for discontinuing the drug after 3-5
years. A retrospective study of a large database revealed that
there was no increase in fracture risk in women treated with
bisphosphonates for 3 years if they took a 12-month ‘drug
holiday’ in comparison with those treated continuously.?®
Denosumab treatment shows a distinctive effect on cortical
bone,?* and this efficacy is further stressed by the restoration of
BMD at the radius with decreased wrist fracture incidence.? Its
use for up to 8 years results in a significant 82% of treated
individuals reaching BMD levels above the osteoporosis
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threshold.2® Zoledronic acid treatment has a long-lasting effect,
and this has been the basis for treating patients with Paget’s
disease with a single infusion.?” In a parallel approach, a single
infusion of zoledronic acid in elderly individuals with cognitive
impairment showed positive effects on BMD for 3 years with no
undesirable effects.?®

...with combined...

Combination of denosumab and teriparatide has been eval-
uated as a possible way to improve bone efficacy in the
treatment of osteoporosis.2® This combined regime offers a
superior effect on volumetric BMD than either drug alone after 2
years® with improvements in the cortical microstructure and in
peripheral density and microarchitecture.

...and with new agents

Romosozumab, an antisclerostin mAb tested in the treatment of
osteoporosis,®' shows superior effects over teriparatide in
cortical mass, density and thickness in the vertebral body.*?
Blosozumab, another antisclerostin mAb in development,
strikingly increases BMD over 1 year but this effect is greatly
reversed when the drug is discontinued for an additional year.>®
Abaloparatide, an hPTHrP analog, restores cortical and tra-
becular bone loss in ovariectomized Cyno monkeys without an
effect on cortical porosity.>* Expanding the treatment of
osteoporosis-related fracture risk beyond bone to sarcopenia,
the results of a phase 2 RCT with antimyostatin antibody in
elderly individuals with frequent falls showed improvement in
lean body mass and physical performance after 6 months.®®

Odanacatib is a cathepsin K inhibitor already tested in phase
2 for the treatment of osteoporosis.®® Undoubtedly, the most
awaited news was the report of the results of the phase 3 study,
the LOFT trial.>”%® A total of 16 713 women with osteoporosis
(T-score at the hip —2.5 to —4 without previous vertebral
fracture or — 1.5 to — 4 without vertebral fracture), of age 65
years or older, were enrolled in 40 countries in a randomized,
double blind, event-driven trial. Participants received either
50 mg of odanacatib once a week or placebo. All participants
received calcium supplements and 5600 IU of vitamin D a week.
After a mean treatment duration of 34 months, there was
significant relative risk reduction in the active arm of 54% for
morphometric vertebral fractures, 47 % for hip and 23% for non-
vertebral fractures. BMD increased by 11.2% at the spine and
9.5% intotal hip vs placebo over 5 years. NTX decreased rapidly
and remained low while PINP decreased less markedly and
returned to baseline.

Adverse events (AEs) were not statistically different between
active treatment and placebo arms, with no cases of osteo-
necrosis of the jaw. However, there was a numerical imbalance,
although nonsignificant, in some AEs. Odanacatib-treated
patients suffered 5 cases of atypical femoral fracture versus
none in the placebo group (P < 0.05), none of them spontaneous
and all in patients with severe osteoporosis in terms of BMD.
Furthermore, the hazard ratio (95% confidence interval ) for
major cardiovascular events was 1.12 (0.93-1.36), that for
investigator-reported cerebrovascular events was 1.06 (0.91-
1.25), that for stroke was 1.28 (0.97-1.70) and for death was
1.13 (0.95-1.35), all slightly, nonsignificantly increased com-
pared with placebo. A few more cases of atrial fibrillation (92 vs

80, HR 1.17 (0.87-1.58)) were also observed in the treatment
group. Twelve patients in the odanacatib group and 3 in the
placebo arm developed morphea-like lesions, which resolved
or improved after discontinuation of treatment. Similar results in
terms of BMD were reported for men (1149) in a small-sized trial.
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