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QUANTIFYING FRACTURE RISK
The risk of fractures can be estimated on
the basis of clinical risk factors and
further refined by assessment of BMD
by dual energy X-ray absorptiometry
(DXA). The two most commonly used
fracture risk calculators in the UK are
FRAX (www.shef.ac.uk/FRAX) and
QFracture (www.qfracture.org). 

Both collect information on age, body
weight and height, along with some of the
clinical risk factors mentioned above.

The QFracture algorithm was
developed by observations made on
more than 3 million individuals from 535
general practices in the UK4  and was
independently validated in a further
cohort of 2.2 million individuals from 364
other practices in the UK.5 It is likely to be
more accurate at predicting fractures in
the UK population than FRAX.

The FRAX algorithm was developed
by analysis of several cohorts in Europe
(including the UK), the USA, Canada,
Australia and Japan with a total sample
size of 276,826.6

The QFracture calculator allows
clinicians to enter more clinical risk
factors than the FRAX algorithm and
can provide calculations ranging from
one- to ten-year risk. It can also be
implemented within the EMIS software
system. The FRAX calculator only
provides ten-year estimates of risk. 

An advantage of FRAX over
QFracture is that it is possible to refine
the estimated fracture risk calculated on
the basis of clinical risk factors by adding
information from DXA provided that hip
BMD measurements have been taken.  

Both the NICE guideline (CG146)7 and
the recently updated SIGN guideline
(SIGN 142)8 recommend that a fracture
risk assessment with one of these tools
should be carried out before DXA. 

While NICE did not provide guidance
on the fracture risk threshold that should
be reached before ordering a DXA scan,
the SIGN guideline suggests that DXA
should be considered when ten-year
fracture risk is 10% or more, based on 
the fact that most clinical trials of
osteoporosis treatments had enrolled
individuals with a ten-year fracture risk
above this threshold.

CONFIRMING DIAGNOSIS
Osteoporosis cannot be diagnosed by a
fracture risk calculation alone. To make 
a diagnosis of osteoporosis DXA
examination of the lumbar spine and hip
should be performed. The diagnosis can
be confirmed when the BMD T-score
value at either site is -2.5 or less. If the
DXA scan indicates osteoporosis it is
usual to perform screens for secondary
causes of osteoporosis. These include
thyroid function tests, tTG for coeliac
disease, kidney and renal function,
serum calcium for hyperparathyroidism,
myeloma and MGUS screen (FBC, ESR,
immunoglobulins, Bence Jones protein)
and in men testosterone and
gonadotrophins.     

Quite frequently DXA examination
can reveal osteoporosis at one skeletal
site but not at another. For example, it is
quite common to encounter patients
with osteoporosis of the spine but not
the hip. This is thought to be because
loss of bone occurs more rapidly at the
spine with ageing as the vertebrae are
rich in trabecular bone. 

Genetic factors and mechanical
loading can also influence susceptibility
to osteoporosis at different skeletal sites.
Paradoxically, it is possible to have
osteoporosis of the spine with normal
BMD values at this site due to coexisting
diseases such as osteoarthritis,
degenerative disc disease and aortic
calcification which elevate measured

BMD values. In this situation the diagnosis
of spinal osteoporosis can be made by
the presence of a vertebral fracture on
imaging, provided of course that there
has not been a history of major trauma. 

Increasingly, a common mode of
presentation for spinal osteoporosis is
when vertebral fractures are detected
by MRI or CT imaging performed for
another reason. In these circumstances
DXA imaging would be indicated. 

As well as its role in the diagnosis of
osteoporosis, DXA is also useful in
assessing whether or not patients have
responded to treatment and this is
especially valuable in patients who
fracture while on therapy. 

COMPLICATIONS
Most fractures occur after a fall, but
vertebral fractures may occur
spontaneously. Kyphosis may occur in
patients with multiple vertebral fractures
and this in turn may cause respiratory
symptoms by adversely affecting
anatomy of the chest wall. 

MANAGEMENT
There is a strong evidence base for drug
treatment in DXA proven osteoporosis
and those with low trauma vertebral
fractures. 

The National Osteoporosis Guideline
Group (NOGG) guideline9 advocates
starting treatment on the basis of a high
fracture risk alone, without performing
DXA. The effectiveness of osteoporosis
treatments at preventing fractures using
the NOGG cut-off points is largely
unknown. 

There is evidence that drug treatment
may reduce the risk of hip fracture in
elderly women with a ten-year fracture
risk of  ≥20% but prevention of other
fractures using this approach has not
been demonstrated.10

When discussing treatment options
with patients it is important to explain
that the benefits of treatments are
modest, unless fracture risk is very 
high especially for non-vertebral, 
non-hip fractures. 

A calculator has been developed to
facilitate these calculations and is
available online and as a smartphone
app (see Useful information, p21).

It is important to identify and treat any
underlying causes, correct lifestyle
factors where appropriate such as
stopping smoking and reducing alcohol
consumption, assessing falls risk and
reducing or stopping drugs that may
predispose to osteoporosis where
possible. 

Options for drug treatment are
summarised in figure 2, p19.  

Table 1

Risk factors for osteoporosis 
and fractures8 

Demographic characteristics
•Parental history of hip fracture 
•Early menopause (before 45 years)
•Low BMI (< 20 kg/m2)

Lifestyle risk factors
•Smoking
•Alcohol excess ( ≥3 units/day)

Coexisting diseases
•Diabetes
•Asthma
• Inflammatory rheumatic diseases 
• Inflammatory bowel disease and
malabsorption 
•Cystic fibrosis (in adults)
•Chronic liver disease
•Chronic kidney disease
•Neurological disease (including
Alzheimer’s disease, Parkinson’s
disease, multiple sclerosis, stroke)
•HIV
•Primary hyperparathyroidism and
endocrine diseases

Drugs
•Antidepressants
•Antiepileptics
•Aromatase inhibitors
•GnRH agonists 
•Proton pump inhibitors
•Corticosteroids
•Thiazolidinediones


