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Biochemical markers of bone remodelling have shown
promise for over two decades as useful tools in the
assessment of patients with metabolic bone disease.
Compared to imaging techniques, they are safe, non-
invasive, comparatively inexpensive and easily performed.
Yet the clinical role of biochemical bone markers remains
a controversial subject. The interpretation of values for the
individual patient is complex and this is most likely inherent
to the complexity of bone metabolism itself. This complexity
is increased when taken in conjunction with the variation
due to the preanalytical process that must also be taken into
consideration.! Furthermore, lack of standardisation has
resulted in unacceptable inter-laboratory variation in results.?
While an enormous amount of data has been acquired on the
use of bone markers in metabolic and metastatic bone disease,
their large-scale use by routine laboratories would potentially
be in the management of osteoporosis, a common condition
with an increasing prevalence in an ageing population. Yet,
most current guidelines on osteoporosis management do
not recommend them for routine clinical use, instead, the
guidelines largely relegate their use to research and specialist
practices.*” Is this situation likely to change in the near future,
with the use of bone markers being recommended for routine
use? In this issue of the Clinical Biochemist Reviews, Seibel
reviews the current state of bone markers with regard to their
use in the management of osteoporosis.®

Can bone turnover markers assist the clinician to identify
patients at greatest risk of fracture? The diagnosis of
osteoporosis is based on bone density scanning by virtue of the
WHO definition of osteoporosis and patients with a low bone
density have increased risk of fracture. However, a considerable
body of data indicates that bone markers predict bone loss
independent of bone density; individuals with increased bone
turnover markers lose bone at a faster rate than subjects with
normal or low bone turnover markers.”!® Markers of bone

resorption seem to be stronger predictors of future bone loss
than markers of bone formation, and correlations are stronger

in elderly than in younger women.'"

Bone turnover markers, in combination with other risk factors
for osteoporotic fracture, may be used to define fracture risk
and intervention thresholds. In women with low bone mass,
bone turnover markers are independent predictors of fracture
risk; vertebral fracture is directly correlated with bone
turnover marker concentration and negatively with vertebral
bone mineral density (BMD).!>!7 The relative fracture risk,
as defined by either low BMD or an increased bone turnover
marker, are similar, and increased fracture risk is accentuated
when both are present. Thus, in clinical practice, increased
bone turnover markers in the presence of a low BMD would
favour initiation of treatment for that patient.>

In the past, most therapeutic options for osteoporosis involved
antiresorptive medications. Now we also have the option of
prescribing anabolic agents like injectable recombinant PTH
1-34 (teriparatide) and strontium ranelate. Does this mean that
in future we will be able to tailor treatment based on baseline
rate of bone remodelling ie those with suppressed bone
remodelling being prescribed anabolic agents and those with
increased bone remodelling being prescribed antiresorptive
agents? The theoretical possibility for this approach has not
been tested and will need to be addressed by future clinical
trials, although current evidence does not suggest this will
be the case.!® However, some studies do suggest that patients
with raised bone markers at baseline respond better to
antiresorptive therapies,'” or that patient stratification by pre-
treatment bone marker concentration may make sense from a
pharmaco-economic point of view.'32

The most persuasive evidence to date for the use of
bone markers is in the area of monitoring of osteoporosis
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treatment. The aim of treatment is to prevent fractures.
Bisphosphonates, oestrogens and raloxifene decrease bone
resorption and bone formation markers; strontium ranelate
treatment causes a mild reduction in bone resorption markers
and a mild increase in bone formation markers; teriparatide
increases both bone formation and bone resorption markers.
This has been investigated by several studies which have
shown that short-term reductions in bone turnover following
antiresorptive therapies are associated with subsequent
reduction in vertebral and/or non-vertebral fracture risk.!>2"
2 The advantage of using bone markers instead of BMD is
that significant changes in bone markers can be observed at
three to six months after initiation of therapy allowing early
intervention in those who do not show the expected response
to check for non-compliance, investigate for secondary causes
of osteoporosis and to modulate treatment if necessary. BMD
changes on the other hand, may take 18 months to become
significant; a long time to wait to detect treatment failure.
In fact, fracture reduction occurs before significant changes
in BMD can be established. Thus, the reduction in fracture
incidence following antiresorptive treatment in clinical trials
was seen early, similar to the change in bone markers, whereas
the changes in BMD were gradual and later. Not surprisingly,
the change in bone markers explains a much greater proportion
of reduction in fracture risk than any change in BMD. Taken
together, these data suggest that bone markers are arguably
better tools than BMD for monitoring antiresorptive therapy
although in practice the two techniques would complement
each other. Seibel has also described studies which have
shown that using bone markers for monitoring osteoporosis
treatment can increase compliance and adherence to treatment
and improve the effectiveness of the treatment.?>® Whether
changes in bone turnover during treatment with agents such as
strontium ranelate, or teriparatide predict fracture outcomes
is presently not clear. Studies have shown that changes in
bone markers with teriparatide therapy predict changes in
BMD and improvement in bone structure;*-*° data on fracture
prediction should follow. A bone formation marker such as
aminoterminal propeptide of type I collagen (PINP) may be a
candidate for monitoring teriparatide therapy.*!

In conclusion, there is a compelling case that bone markers
are most useful in at least two areas. In an individual with
low BMD, the presence of increased bone turnover markers
suggests an increased risk of fracture compared to low or
normal bone turnover and may help in the treatment decision
for the individual patient. Secondly, bone markers are likely to
be useful in the monitoring of a patient receiving antiresorptive
therapy, a situation where they are the marker of choice in the
first 12-18 months following commencement of treatment.
The use of bone markers in other areas will require further
data from large clinical trials.
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