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Preventing
the fracture
cascade

VERONICA WONG mB BS
KIRTAN GANDA MB BS, PhD, FRACP

People who experience a minimal trauma (or osteoporotic)
fracture are at least twice as likely to sustain further fractures,
with significant associated morbidity and mortality. There
are a range of safe and effective nonpharmacological and
pharmacological strategies to reduce the risk of recurrent
fracture. Therefore, patients with an incident osteoporotic
fracture should be identified and treated early to prevent
the fracture cascade.

* A minimal trauma fracture at any site increases the risk of
sustaining further fractures by at least twofold, whereas
vertebral and hip fractures increase the risk by at least
fourfold.

* Minimal trauma fractures are associated with significant

morbidity and premature mortality.

Both nonpharmacological and pharmacological strategies

can be used to manage osteoporosis and fracture risk, and

interventions should be tailored to the patient’s risk level,
preference, compliance, comorbidities and medication side
effects.

¢ Denosumab and bisphosphonates are both excellent
pharmacological options for patients at high risk of osteoporotic
fracture.

* The duration of pharmacotherapy should be determined by
balancing the risk of further fracture with the risk of short-term
and long-term medication side effects.
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steoporosis is a disorder involving microarchitectural

deterioration of bone and low bone mass, resulting in

reduced bone strength, which leads to fractures that occur

with minimal trauma (i.e. an impact equivalent to a fall
from standing height or lower).! In 2012, a reported 140,822 minimal
trauma fractures (MTFs) occurred in Australia; by 2022, this figure
isexpected to increase to 183,105. More than 50% of postmenopausal
women and 30% of men over the age of 60 years will experience at
least one osteoporotic fracture during their remaining lifetime,’ with
nonhip, nonvertebral fractures accounting for 80% of all incident
fractures in people aged 50 to 69 years.?

An MTF confers a high risk of morbidity and mortality, from
both the fracture itself and further fractures. People who have had
an MTF are at least twice as likely to sustain further fractures, espe-
cially within the first two years after the initial fracture.** Those with
vertebral and hip fractures have at least a fourfold increased risk of
further fracture.®® Although men sustain fewer initial fractures than
women, men are more likely to refracture and have higher mortality
after an initial fracture.>® Moreover, excess mortality occurs after all
proximal osteoporotic fractures, particularly in the first five years,
and this risk may persist for up to 10 years after a hip fracture. A
substantial proportion of the increased mortality risk is associated
with recurrent fracture.’

Osteoporosis pharmacotherapy is safe and can reduce the risk
of refracture by up to 70%, but the fear of uncommon treatment-
related complications has led to uncertainty about the duration of
therapy. Fewer than 20% of patients are appropriately assessed and
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PREVENTING THE FRACTURE CASCADE CONTINUED

Clinical risk factors for osteoporotic
fracture*

Modifiable factors’
¢ Recurrent falls

Vitamin D deficiency
Low body mass index
Immobility (may be nonmodifiable)

Current smoking
Alcohol excess (=30 g/day)
Low calcium intake

Rheumatoid arthritis

Cushing’s syndrome
Hyperparathyroidism
Thyrotoxicosis

Male hypogonadism

Coeliac disease or other malabsorption
disorder

Diabetes

Nonmodifiable factors
e Older age
Female sex

Prior minimal trauma fracture

Parental history of hip fracture

Premature menopause (onset at age

<45 years)

Chronic liver or kidney disease

Medications (modifiable in some cases)

— androgen deprivation therapy

— aromatase inhibitor therapy

— glucocorticoid therapy

— selective serotonin reuptake
inhibitors

— thiazolidinediones

— some antiepileptics (e.g. sodium
valproate)

— some prolactin-raising antipsychotics
(e.g. risperidone)

— proton pump inhibitors

* Adapted from the Royal Australian College of
General Practitioners osteoporosis management
guidelines.'*

T Modifiable risk factors include secondary causes of
osteoporosis.

treated for the underlying cause of an MTF
(i.e. osteoporosis)."” Thus, it is imperative to
identify patients who have sustained an MTF
and to treat them early to reduce the risk of
refracture, thereby preventing the fracture
cascade. This article uses a case study and
draws from the 2017 Royal Australian

College of General Practitioners guidelines
for osteoporosis management' to detail the
practical aspects of secondary fracture
prevention.

Risk factor assessment

Jill is a 64-year-old woman who has
sustained a wrist fracture after tripping on
an uneven footpath. She has a background
of chronic obstructive pulmonary disease
(COPD), hypertension and type 2 diabetes.
How would you assess the clinical risk
factors for Jill's MTF?

A clinical osteoporosis risk factor assess-
ment should be undertaken for every
patient who sustains an MTF. This initially
involves a thorough history and examina-
tion. There are a range of clinical risk fac-
tors for osteoporotic fracture (Box), but
some of the most important are prior MTF,
recurrent falls, older age and female sex.
Specific enquiry should be made regarding
height loss (of more than 2.5 cm), long-term
corticosteroid use, gluten intolerance, mal-
absorptive symptoms, family history of
osteoporosis (parental history of hip frac-
ture) and history of hyperthyroidism. In
women, menarche, age at menopause and
history of oligomenorrhoea should be elic-
ited, together with prior use of hormone
replacement therapy (HRT). In men, symp-
toms of hypogonadism, including reduc-
tion in libido and shaving frequency, should
be ascertained. Lifestyle factors including
smoking, alcohol consumption, dietary
calcium intake, sunlight exposure and
exercise should be ascertained.

On examination, evidence of thoracic
kyphosis and focal bony tenderness can
indicate vertebral fractures. An increased
wall-to-occiput distance (greater than 0 cm)
may be a sign of vertebral fracture. The
examination should include checking for
signs of thyrotoxicosis (e.g. tachycardia,
sweats) and Cushing’s syndrome (e.g. hyper-
tension, facial plethora, abdominal striae,
proximal muscle weakness, bruising). Base-
line weight and height are simple measures
to monitor; height loss is a potential indicator
of further vertebral fractures, and significant
weight loss is often accompanied by a reduc-
tion in bone mineral density (BMD).
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Investigations

On further enquiry, you establish that Jill's
COPD has been managed with two-week
courses of corticosteroids about three times
a year. She underwent menopause at

43 years of age but did not take HRT. Her
diabetes is well controlled (HbA,. of 6.9%)
with metformin and she has no history

of hypoglycaemia. On examination, she

is normotensive with no postural
hypotension. She does not have a Cushingoid
appearance. She has mild thoracic kyphosis
but no focal tenderness. What further
investigations would you perform?

Dual-energy x-ray absorptiometry
(DXA) is the gold-standard investigation to
determine BMD and forms an important
component of fracture risk assessment. DXA
is noninvasive, simple and involves exposure
to low levels of radiation (equivalent to a
return trans-Atlantic flight or one-sixth of
the exposure from a chest x-ray).'*"* Thus,
it is used for initial assessment of osteopo-
rosis and long-term monitoring. Table 1
defines BMD diagnostic criteria using DXA.
Notably, about half of all first MTFs occur
in people with T-scores in the osteopenic
range (T-score between -1 and -2.5 SD)."
Moreover, a normal BMD does not exclude
the diagnosis of osteoporosis; a person who
has had an MTF but has normal BMD on
DXA canstill have osteoporosis. Secondary
causes of osteoporosis should be considered
in all patients, particularly those with
multiple fractures or a Z-score (the age- and
sex-matched BMD measurement) of -2.0 or
less.

As osteoarthritis may cause lumbar spine
BMD to be falsely elevated on DXA, assess-
ment of BMD using quantitative computed
tomography may be considered if hip BMD
is not measurable (because of bilateral hip
replacements) or is in the normal range. How-
ever, it is not used as a first-line investigation
because it is associated with radiation expo-
sure more than 20 times higher than that
from DXA and there arelimited data regard-
ing its effectiveness for fracture prediction
compared with DXA.

Additional suggested investigations for
Jill include assessment of baseline renal
function (to guide treatment choice) and
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measurement of serum calcium (for hyper-
calcaemia or hypocalcaemia), phosphate
(hypophosphataemia), vitamin D and thyroid-
stimulating hormone (hyperthyroidism)
levels. Other investigations to determine
secondary causes of osteoporosis include
screening tests for coeliac disease and mye-
loma. A thoracolumbar spine x-ray is needed
to look for prevalent vertebral fractures,
which would have significant implications
for future fracture risk. A vertebral fracture
assessment, wherein thoracic and lumbar
spine images are obtained during DXA, can
also be performed as a screening test; how-
ever, there is no Medicare rebate for this
service.

Management

Preventing further fractures

Jill’s bone densitometry test results show

a T-score of -2.0 SD at the lumbar spine
and -2.1 8D at the femoral neck. The
corresponding Z-scores are -1.9 SD and
-1.7 SD. Her pathology test results show
normal renal function and normal levels of
calcium, phosphate and thyroid-stimulating
hormone. Her 25-hydroxyvitamin D level is
35nmol/L. Results of her screening tests for

Table 1. Diagnosis of osteoporosis by bone mineral density

BMD T-score (SD, compared with young, healthy adults of the same sex)

-1 and above Normal BMD
Between -1 and -2.5 Osteopenia
-2.5or less Osteoporosis

BMD Z-score (compared with adults of the same age and sex)

-2 orless

Consider secondary causes of osteoporosis

Abbreviation: BMD = bone mineral density.

coeliac disease and myeloma are negative.
How would you reduce her risk of further
fractures?

With recent nonvertebral fracture,
osteopenia and premature menopause, Jill
isathigh risk of further osteoporotic fracture
and would benefit from antiresorptive
therapy. Patients with hip or vertebral frac-
tures are also at high risk of future fracture
and would benefit from osteoporosis phar-
macotherapy independent of the DX A result.
However, if there is uncertainty about
fracture risk, an online absolute fracture
risk calculator (e.g. Fracture Risk Assess-
ment Tool [www.shef.ac.uk/FRAX] or

Garvan Fracture Risk Calculator [www.
garvan.org.au/bone-fracture-risk]) may be
auseful tool to guide therapy and for patient
education."

There are a range of nonpharmacological
and pharmacological measures that could
be used to reduce Jill’s risk of further frac-
tures. Australian guidelines recommend
several nonpharmacological strategies for
patients with osteoporosis, including
multifactorial falls prevention strategies,
weightbearing exercises and optimising
vitamin D and calcium intake (Table 2) 111523
In addition to antiresorptive therapy, Jill
should be encouraged to optimise

Table 2. Nonpharmacological interventions for osteoporosis

Intervention Advice

Evidence statement

Regular, varied, high-intensity
resistance training and
progressive balance training

Perform resistance (e.g. weight training) exercises

2-3 days/week; leisure walking, swimming and
cycling do not improve bone density

Meta-analyses suggest multimodal exercise may reduce
fracture and falls risk*>%"

Falls prevention

Undertake education, environmental
modifications and medication review

A systematic review found programs including an individual
risk assessment reduced falls and risk of fracture'®

Vitamin D intake

Aim for >50 nmol/L (ideally 70—100 nmol/L) of
vitamin D with adequate sunlight exposure

There is good evidence that a vitamin D level >50 nmol/L is
required for optimal musculoskeletal health**

Calcium intake

Ensure adequate dietary calcium of 1300 mg
daily (1000 mg daily in men aged 50-70 years)

There are conflicting data from meta-analyses to support
reduced fracture risk with levels of dietary calcium intake
>700 mg/day, but levels <525 mg/day have been associated
with higher fracture risk®2°

Combined vitamin D and
calcium supplementation

Routine supplementation is not recommended
for noninstitutionalised people

Randomised controlled trial data suggest that
supplementation is protective against fractures and falls in
institutionalised people, and there is evidence of a small
reduction in fracture risk?'-22

Hip protectors

When worn regularly, hip protectors may provide
cnme nratection for nennle in residential care

BOXXDIXDIPDIXXIXDXIXDIXIXPIIXXXDIIXPIDPDIXXXDIDIPIXN]

There are no clear data to show a reduced rate of fracture in

elderly people living in the community, but there is a small
reduction in hip fraéée risk in residential care settings®®
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PREVENTING THE FRACTURE CASCADE CONTINUED

weightbearing exercise and employ strate-
gies to avoid falling, such as exercising to
improve muscle strength and balance and
reviewing environmental hazards and risks
from medications. Adequate vitamin D and
calcium intake are important to prevent
adverse effects from pharmacotherapy, and
there is evidence of small reductions in frac-
ture risk.”** Calcium supplementation has
also been an area of controversy, with
conflicting data regarding its effect on

cardiovascular risk.** However, if adequate
calcium intake cannot be maintained
through diet alone,” supplementation up to
the recommended levels shown in Table 2
is appropriate.

Pharmacotherapy

Jill has osteoporosis with a recent MTF
despite having a BMD in the osteopenic
range. Given that Jill would benefit from
antiresorptive therapy in addition to

nonpharmacological measures, what
pharmacological approach would you take
to manage her future risk of fractures?

The choice of pharmacotherapy should
be determined based on a patient’s comor-
bidities, likely compliance and preference,
and medication side effects. Medications for
the treatment of osteoporosis, along with
their antifracture efficacy and side effects,
are shown in Table 3;*%° the PBS indications
for each are shown in Table 4.

Table 3. Pharmacotherapies for the secondary prevention of osteoporotic fractures

Medication

Relative risk reduction in
fractures

Mode of action

Side effects*

Bisphosphonates

Risedronate?®*

e 39% vertebral
e 20% nonvertebral
* 26% hip

Antiresorptive:
bisphosphonates are
sequestered into bone and

Alendronate®’*

* 47% vertebral
e 28% any fracture

inhibit osteoclast function,
inducing osteoclast

Gastrointestinal irritation, erosions and strictures (0.1 to 1%)
e Osteonecrosis of the jaw (<1 to 10 cases/100,000 patients)
Atypical femoral fracture (3.2 to 100 cases/100,000
person-years)

¢ Acute phase reaction (fever, malaise, myalgia, arthralgia)

* 26% nonvertebral

' apoptosis (occurs in 20 to 30%; more common with zoledronic acid)
* 51% hip
Zoledronic e 46 to 70% vertebral
acid?-2°tt e 25% nonvertebral
* 41% hip
Other agents
Denosumab3°tt * 68% vertebral Antiresorptive: fully human e Eczema
* 20% nonvertebral monoclonal antibody against | ¢ Hypocalcaemia, particularly in patients with chronic kidney
* 40% hip RANK-L, preventing disease stage IV-V
activation signalling and ¢ Osteonecrosis of the jaw (4.2 cases/10,000 patient-years)
survival of osteoclasts ¢ Atypical femoral fracture (1 case/10,000 patient-years)
Hormone * 34% vertebral Antiresorptive ¢ Breast cancer risk (no increased risk of incident breast
replacement * 34% hip cancer with tibolone, but possible increased risk of
therapy for ¢ 23% nonhip nonvertebral recurrence after breast cancer)3
women (including | For tibolone:
tibolone)3%32* e 45% vertebral

Raloxifene34"

* 36% vertebral
¢ No effect on nonvertebral

Antiresorptive: selective
oestrogen receptor
modulator

Hot flushes
e Venous thromboembolism risk

Teriparatide®®

* 65% vertebral
* 53% nonvertebral

Anabolic: promotes bone

formation with stimulation
and increased survival of

osteoblasts

¢ Dizziness

* Leg cramps

* Nausea

 Injection site reactions
e Headache

* See product information for each medication (TGA Product and Consumer Medicine Information website, www.ebs.tga.gov.au/ebs/picmi/picmirepository.nsf/PICMI).
T No head-to-head studies have compared antiresorptive medications with fracture as the primary outcome measure.
* Trials of zoledronic acid and denosumab did not require a previous history of fracture for inclusion in the trial.
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Table 4. PBS indications for osteoporosis medications

Medication Dosage

PBS indications

Bisphosphonates

Risedronate

oral

35 mg weekly oral

Established osteoporosis (MTF)f*

Corticosteroid-induced osteoporosis* and BMD T-score of —1.5 or less’
or 150 mg monthly | * Osteoporosis in patient aged 70 years or older with BMD T-score of —2.5 or less’

Alendronate

70 mg weekly oral

Established osteoporosis (MTF)f*

Corticosteroid-induced osteoporosis* and BMD T-score of —1.5 or less’
* Osteoporosis in patient aged 70 years or older with BMD T-score of —2.5 or less'

Zoledronic acid 5 mg yearly

intravenous

Established osteoporosis (MTF)'*

Corticosteroid-induced osteoporosis* and BMD T-score of —1.5 or less’
¢ Osteoporosis in patient aged 70 years or older with BMD T-score of —=3.0 or less’

Other agents

Denosumab

60 mg six-monthly | ¢ Osteoporosis in patient aged 70 years or older with BMD T-score of —2.5 or less’

subcutaneous

Established osteoporosis (MTF)f*

Hormone replacement
therapy (for women or men)

n/a

Not PBS listed for osteoporosis prevention

Established postmenopausal osteoporosis in women (MTF)'*

Raloxifene 60 mg daily oral
Teriparatide 20 pg daily
subcutaneous

Severe established osteoporosis with BMD T-score of —3.0 or less, and two or more
MTFs, with at least one symptomatic new fracture occurring after at least 12 months of

continuous antiresorptive therapy at adequate doses's

Abbreviations: BMD = bone mineral density; MTF = minimal trauma fracture; n/a = not applicable.

* Patient must be taking long-term, high-dose corticosteroids (at least the equivalent of 7.5 mg prednisolone daily for at least three months).

T Patient must not be receiving concomitant treatment with any other PBS-subsidised antiresorptive agent for this condition.

* Fracture must be documented on x-ray, CT scan or MRI scan. A vertebral fracture is defined as a 20% or greater reduction in height of the anterior or mid portion of a vertebral body
relative to the posterior height of that body, or a 20% or greater reduction in any of these heights compared to the vertebral body above or below the affected vertebral body.

8 Specialist endocrinology or consultant physician input required and treatment must not exceed a lifetime maximum of 18 months of therapy.

Bisphosphonates and denosumab
Antiresorptive agents in the form of bis-
phosphonates and denosumab are first-
line agents for treatment of men and
postmenopausal women with osteoporosis.
Bisphosphonates are first-line agents for
patients with corticosteroid-induced osteo-
porosis. These antiresorptive medications
are subsidised by the PBS for any patient
with an MTF, irrespective of BMD T-score
(Table 4), butit is up to the treating physician
to balance the benefits and risks of starting
therapy in each patient.

Oral bisphosphonates, intravenous bis-
phosphonates (zoledronic acid) and deno-
sumab have similar antifracture efficacy,
but each has unique limitations that need
to be considered before starting therapy
(Table 3). Oral bisphosphonates are

associated with gastritis and oesophagitis
with long-term use.* Moreover, they require
specific administration instructions
(remaining upright for 30 minutes after
ingestion) and, similar to many oral
medications, have poor patient compliance
after one year.” Enteric-coated formulations
of oral bisphosphonates can be taken with
food, which may help with compliance, but
patients must still remain upright for
30 minutes afterwards. On the other hand,
compliance is ensured with yearly intrave-
nous infusions of zoledronic acid or six-
monthly subcutaneous injection of
denosumab.

The most common adverse effect with
zoledronic acid is an influenza-like or acute
phase reaction, which occurs in about 30%
of patients after the first infusion, although

its severity diminishes with subsequent
infusions. Bisphosphonates should not be
used if creatinine clearance is less than
35mL/min, and zoledronic acid should be
dose-reduced if creatinine clearance is less
than 60 mL/min. Denosumab has a slightly
higher risk of eczema (3.1% vs 1.7% for
placebo)*® but is otherwise well tolerated.
Although denosumab is not renally cleared
(in contrast to bisphosphonates) and can
be used in patients with chronic kidney
disease, caution should be exercised when
the creatinine clearance is less than
30 mL/min, because of an increased risk of
hypocalcaemia irrespective of calcium and
vitamin D intake. Moreover, as chronic kid-
ney disease affects bone health in different
ways, specialist input should be sought for
such patients.
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PREVENTING THE FRACTURE CASCADE CONTINUED

Omitting or delaying a dose of deno-
sumab results in rapid rebound bone loss in
the next six to 12 months; there have been
case reports of vertebral fractures occurring
after denosumab cessation.” It is therefore
crucial to adhere to the six-monthly regimen
of denosumab. Bisphosphonates, on the
other hand, have not been associated with
rebound fractures. Overall, denosumab and
bisphosphonates are both excellent options
for patients at high risk of osteoporotic frac-
ture. To reduce the risk of hypocalcaemia,
itisimportant to ensure the patient’s vitamin
D level is greater than 50 nmol/L before
starting therapy, even in patients with nor-
mal renal function.

Other antiresorptive and anabolic agents
Selective oestrogen receptor modulators,
such as raloxifene, have oestrogen agonist
activity on the bone and antagonist activity
at the breast, with data indicating they
reduce invasive breast cancer recurrence.*
These agents can be considered for younger
postmenopausal women (aged in their
50s or early 60s) with primarily vertebral
osteoporosis, as they have been shown to
reduce the risk of vertebral fractures only.*!
HRT may also be considered for younger
postmenopausal women at moderate to high

risk of fracture and with menopausal symp-
toms. In a subanalysis of the Women’s
Health Initiative study, adverse effects of
HRT, including risk of stroke and breast
cancer, increased only after 60 years of age.*?
Therefore, the use of HRT up to 60 years of
age is a reasonable option for a woman aged
in her 50s who has osteoporosis and hot
flushes.

Teriparatide is a parathyroid hormone
analogue and the only anabolic agent available
in Australia on the PBS, which limits its use
to patients with severe osteoporosis and
requires that it be initiated by a specialist
(Table 4). It is contraindicated in patients at
high risk of osteosarcoma, including those
with Paget’s disease, bone metastases or
previous radiotherapy. However, registry
studies have shown that osteosarcoma has
not been increased in people treated with
teriparatide.®

Recurrent fractures

Investigations

Jill starts taking an oral bisphosphonate,
alendronate 70 mg weekly, and continues
taking this for five years. She returns aged
69 years with back pain and is found to have
a fractured L1 vertebral body (Figure 1).
What should be done next?

18 EndocrinologyToday NOVEMBER 2017, VOLUME 6, NUMBER 4

When a patient has a recurrent fracture
while taking pharmacotherapy, reassessment
of risk factors, review of patient compliance
and exclusion of secondary causes, as guided
by the clinical history and examination,
should occur.

Management

Jill has no clinical features or results of
investigations that suggest a secondary cause.
However, she reports taking the alendronate
30 minutes after breakfast. A DXA scan
gives a T-score of -3.1 SD at the lumbar
spine (i.e. a decline of 10% over five years).
What changes could be instituted in Jill’s
management?

Jill has sustained a further fracture and
had a decline in BMD while taking anti-
resorptive therapy; however, she has been
using an incorrect administration technique
for the medication. Parenteral therapy, in
the form of yearly zoledronic acid infusions
or six-monthly subcutaneous denosumab
injections, should therefore be considered.
As Jill may meet the PBS indications for
teriparatide (although she has effectively not
had adequate bisphosphonate absorption,
ifanyatall), this could also be an appropriate
option, and may offer greater fracture reduc-
tion over the bisphosphonates.**
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Figure 1. X-ray showing a recurrent fracture, of
the L1 vertebral body, in a 69-year-old woman.

Duration of pharmacotherapy

Jill elects to undergo annual zoledronic
acid infusions, which she tolerates well.
Three years later, at the age of 72 years,
her BMD is stable and she has remained
fracture-free. How long would you
continue her bisphosphonate therapy?

Guidelines recommend continuing bis-
phosphonate therapy in patients who are at
high risk of recurrent fracture, especially
those with a T-score at the femoral neck of
—2.5 SD or lower at the time of reassessment
or with previous hip or vertebral fractures."
Cessation of denosumab is not advised
because of its rapid reduction in action after
six months.

Although long-term use of bisphos-
phonates may be associated with higher
risk of osteonecrosis of the jaw and atyp-
ical femoral fracture (up to 100 cases per
100,000 person-years for the latter), this
risk is much lower than the risk of

Bis-ONJ*
Bis-AFF (8 years)"
Bis-AFF (2 years)"
Death by murder *

Fatal MVAS

Events

Major osteoporotic fracture
in low-risk women"

Major osteoporotic fracture
in moderate-risk womef

Major osteoporotic fracture
in high-risk women"*

3100

0 500

Abbreviations: Bis-AFF = bisphosphonate-associated atypical subtrochanteric and diaphyseal femur fracture;

Bis-ONJ = bisphosphonate-associated osteonecrosis of the jaw; BMD = bone mineral density; FN = femoral neck;

FRAX = Fracture Risk Assessment Tool; MVA = motor vehicle accident.

* Data from Khan AA, Rios LP, Sandor GK, et al. Bisphosphonate-associated osteonecrosis of the jaw in Ontario: a survey
of oral and maxillofacial surgeons. J Rheumatol 2011; 38: 1396-1402 (Canadian data).

T Data from Dell R, Greene D, Ott SM, et al. A retrospective analysis of all atypical femur fractures seen in a large
California HMO from the years 2007 to 2009 [abstract]. J Bone Miner Res 2010: 25 (American data).

f Data from Statistics Canada. Homicide offences, number and rate, by province and territory. Ottawa: Statistics Canada;

2011 (Canadian data).

8 Data from Transport Canada. 2007 casualty rates. Ottawa: Transport Canada; 2010 (Canadian data).
I The 10-year risk of major osteoporotic fracture in a low-risk woman by Canadian FRAX (65-year-old woman, weighing

60 kg with a height of 168 cm; BMD FN T-score -1.2).

' The 10-year risk of major osteoporotic fracture in a moderate-risk woman by Canadian FRAX (65-year-old woman
weighing 60 kg with a height of 168 cm; parent hip fracture history; BMD FN T-score -2.0).

** The 10-year risk of major osteoporotic fracture in a high-risk woman by Canadian FRAX (65-year-old woman weighing
60 kg with a height of 168 cm; parent hip fracture history; previous fracture; BMD FN T-score -2.6).

1000

Incidence per 100,000 person-years

1500 2000 2500 3000 3500

Figure 2. Risk of major osteoporotic fracture compared with risk of other rare events.
Reproduced with permission from Brown JP, et al. Can Fam Physician 2014; 60: 324-333.%¢

recurrent osteoporotic fracture.* In mak-
ing treatment decisions, the very low risk
of these events must be weighed against
the significant benefits of treatment in
preventing osteoporotic fractures (Fig-
ure 2).* Long-term outcome studies sug-
gest that osteoporosis treatments are safe
and have demonstrated long-term anti-
fracture efficacy.*”** Overall, there is no
defined duration for which antiresorptive
therapy should continue, but in people
who are at very high risk of recurrent frac-
ture, treatment may continue beyond
10 years.

AsJillis at high risk of future fracture in
the context of a prior vertebral fracture, she
should continue with bisphosphonate ther-
apy for atleast another two years. Jill’s frac-
ture risk should be reassessed in about two
years to help determine the duration of
therapy, but it can be extended to beyond
five years.

Conclusion

Sustaining one MTF signifies an increased
risk of further fracture, with each successive
fracture associated with increasing mortality
risk. Clinical risk factor assessment should
be undertaken in all patients who sustain
an MTF. Appropriate investigations, includ-
inga DXA scan, may help stratify those who
require treatment. Treatment decisions
should be guided by the risk of refracture,
the patient’s comorbidities, likely compli-
ance and preference and medication side
effects. It is crucial that people who sustain
an MTF undergo appropriate investigation
and treatment, to prevent the fracture
cascade. ET
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