Commentary

Osteoporosis: treat and live, or let die twice more likely†
Tuan V. Nguyen1,2,3, Ego Seeman4
1

Osteoporosis and Bone Biology Division, Garvan Institute of Medical Research;
2
UNSW School of Public Health and Community Medicine;
3
Center for Health Technologies, University of Technology, Sydney;
4
Department of Medicine and Endocrinology,
Austin Health, University of Melbourne, Melbourne
AUSTRALIA

†

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process, which may lead to
differences between this version and the Version of Record. Please cite this article as doi:
[10.1002/jbmr.2601]

Initial Date Submitted June 10, 2015; Date Revision Submitted July 18, 2015; Date Final Disposition Set July 22, 2015

Journal of Bone and Mineral Research
This article is protected by copyright. All rights reserved
DOI 10.1002/jbmr.2601

This article is protected by copyright. All rights reserved

Patients with fractures have reduced life expectancy (1-3). This is easily understood when death
occurs following a hip fracture in an elderly frail individual (4). However, reduced life expectancy
is also independently associated with vertebral or forearm fractures (5), rapid bone loss alone (6),
and low bone mineral density alone (7).

The most plausible explanation for these less intuitive associations is confounding – when sampling
a cohort selected on fractures, low bone mineral density or rapid bone loss, the sampling also
selects individuals with coexisting morbidities that confer an increased risk for immobility, bone
loss, micro-structural deterioration, muscle loss, propensity for falls, fracture, and the risk of early
death. Sampling may also select persons more likely to be receiving treatments and so at risk of
adverse events of the drugs (8).

The purpose of treatment is to prolong disease free survival, not just to reduce event rates (9).
Identifying and quantifying causal relationships between illness and mortality, illness and fracture,
fracture and mortality should make it possible to target each cause of morbidity and mortality; there
is no point in reducing fracture risk by reducing survival.

Abrahamsen et al. (10) addressed this challenging sea of troubles and attempted to resolve them by
using the Danish National Prescription data-base to identify persons commencing treatment for
bone fragility, the National hospital discharge database to identify existing comorbidities, and the
National Death Register to obtain causes of death. They identified 58,637 women and men starting
treatment for bone fragility and 225,084 age- and sex- matched controls. They compared the
prevalence of comorbidities and fractures in the two groups and determined life expectancy from
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which they then derived the number of life-years lost, and the number of life-years remaining
during which effective and safe treatment will be needed for fracture prevention.

The cases had a 4-6 times higher prevalence of comorbidities than controls. In men, 17.5% had a
Charlson index of +3 compared to 6.7% of male controls and 7.7% of female cases.

The

prevalence of fracture was 37.6% in female cases and 20.3% in controls, 27% in male cases and
11% in male controls.

Life expectancy was reduced, more so in men. At 1 year, mortality was 16% in male cases, 3% in
male controls, 6.6% in female cases, 4.6% in female controls. At 5 years mortality was 48.2% in
male cases, 24.6% in male controls; 28.3% in female cases, 31.9% in female controls. At 10 years,
mortality was 69.7% in male cases, 45.4% in male controls, 50.2% in female cases and 50.8% in
female controls.

Male cases were more likely to die from pulmonary disease, malignancy and circulatory disease
than male controls. In women, pulmonary disease was also a more likely cause of death than in
female controls. In men under 80 years and women younger than 60 years the relative risk of dying
was high in the first year then declined to stabilize at an elevated level. In women older than about
65 years, risk was only modestly elevated in the first year of treatment then was similar or lower
than controls.

The reasons for these patterns of mortality remain uncertain but an two enlightening observations
were (i) the modest loss of life years despite the higher prevalence of comorbidities and (ii) the
remaining number of life years. The excess mortality was a loss of 1 year of life in men aged 85
but 11.5 years for men aged 50 years. In women, there was no reduction in life expectancy for
those over 70 years but there was 1 life year lost for those treated at 65 years and 6.7 years for those
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treated at 50 years. As a consequence, the number of life years remaining during which treat against
bone fragility will be needed was 18.2 in a 50 year old man, 7.5 years in a 75 year old man, 26.5
years in a 50 year old women and 13.5 years in a 75 year old women.

This study draws attention to several challenges we face as clinicians. The evidence for sustained
long term antifracture efficacy is wanting in many areas. Few trials extend beyond 3 years, and
trials that report low fracture rates in the 4th though to 8th year of follow-up no longer have a control
group. The number of subjects followed is smaller than originally randomized so that the low
fracture rates reported may reflect healthy user bias (11, 12). The high morbidity and mortality in
men is another lesson; clinical trial data are also wanting in men and the high mortality may be in
part the lower compliance with therapy found in men. These are not trivial challenges. Fracture
rates appear to be declining during the last few decades but the absolute burden of fractures is
increasing because the number of persons living several decades beyond the promise of three score
and ten is rapidly increasing (13, 14).

This study could not determine whether anti-osteoporosis treatment improved longevity or
shortened it, and could not determine whether reduced survival was the result of comorbidities or
fractures. These questions remain and probably require a double-blind randomized controlled trial
of antiresorptive therapy with mortality as the outcome. Such a trial is feasible. If the 5-year
incidence of mortality is 48% (10) and if bisphosphonates reduces the risk of mortality by
approximately 30% (15), then a randomized clinical trial requires ~200 individuals in each
treatment arm to have an 80% chance to demonstrate the effect size.

Abrahamsen et al. (10) send several messages. First, their data reinforce that there is a ‘window of
opportunity’; treat early, within a year of fracture to benefit patients. We need data on long term
treatment efficacy and safety in women and men, and to monitor compliance, especially perhaps in
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men, and we need to target therapy to the potential causes of mortality such as cardiopulmonary
disease.
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