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Osteoporosis management in frail, older people presents a
significant clinical challenge. Frailty, encompassing physical,
functional and cognitive decline, is associated with increased
risk of falls, fractures, hospitalisation and mortality.
Although these patients have the highest fracture risk and
greatest potential to benefit from treatment, management is
often complex. Recent advances in osteoanabolic therapies
and updated guidelines now support earlier, more intensive
treatment for those at very high risk of fracture.

steoporosis is a systemic skeletal disorder characterised

by low bone mineral density (BMD) and microarchitec-

tural deterioration, which culminates in an increased risk

of fracture following minimal trauma." In frail, older
individuals, this risk is compounded by a high incidence of falls.?
These fractures are not benign events; they precipitate a cascade of
significant morbidity, functional decline, loss of independence and
increased mortality.?

The imperative to treat this population is clear; however, manage-
ment must be comprehensive. Care extends beyond pharmacotherapy
to include universal strategies, such as falls prevention, targeted
exercise and ensuring optimal protein-calorie, calcium and vitamin D
intake.! The therapeutic armamentarium has also expanded. There
is now a greater understanding of treatment sequencing, particularly
the role of osteoanabolic agents for patients at very high risk of
imminent fracture, followed by antiresorptive therapy to consolidate
skeletal gains.** This article provides a pragmatic guide to modern
osteoporosis management in frail, older patients, reflecting the latest
evidence and changes to the PBS.
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Identifying patients at very high fracture risk

A crucial first step in modern management is to stratify patients by
their level of risk. The concept of very high fracture risk helps identify
individuals who would likely benefit most from initial treatment
with potent osteoanabolic agents.” Although definitions vary, this
term describes patients with a high likelihood of sustaining a sub-
sequent fracture within the next 12 to 24 months.

The Royal Australian College of General Practitioners (RACGP)
guidelines suggest a 10-year major osteoporotic fracture risk of 30%
or more using the Fracture Risk Assessment (FRAX) tool (https://
fraxplus.org/calculation-tool) as a potential indicator of very high
fracture risk (Box 1).¢* However, FRAX may underestimate risk in
older people, as it does not account for falls. The Garvan Fracture
Risk Calculator (https://www.garvan.org.au/promotions/bone-
fracture-risk/calculator/) incorporates falls risk and is a suitable alter-
native for assessing fracture risk in older and frailer populations.'

A more practical definition for Australian clinicians aligns with
the updated November 2024 PBS-listed criteria for the monoclonal
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Key points

* Osteoporosis is a chronic disease; long-term, sequential
therapies are essential for primary and secondary
fracture prevention.

* Treatment should be individualised based on shared

decision making.

Case management systems, such as fracture liaison

services, improve treatment adherence and reduce

fracture risk.

Fracture risk in older people is driven by the triad of low

bone strength, frailty and increased propensity to fall.

Early identification of patients at very high risk of fracture,

including those with a recent hip or vertebral fracture, is

important as they are candidates for first-line
osteoanabolic therapy (e.g. romosozumab, teriparatide
and abaloparatide), followed by antiresorptive therapy.

On discharge from hospital, denosumab is an ideal

treatment option for patients with adherence concerns,

such as those transferred to residential aged care with

regular GP oversight. Intravenous zoledronic acid is a

suitable alternative for these patients. However, follow-up

infusions may prove challenging.

Discontinuation of denosumab requires careful planning

and transition to a bisphosphonate for at least 12 months

to prevent a rebound increase in vertebral fracture risk.

Management must be multifaceted, incorporating falls

prevention, resistance exercise and optimisation of

protein, calcium and vitamin D intake, as well as
assessment for secondary causes where indicated.

antibody romosozumab, which defines very high risk in patients
who have:
* sustained a recent minimal trauma hip or vertebral

fracture, or two or more fractures (including one symptomatic

fracture) within the past 24 months and have a BMD T-score

of -2.5 or less (first-line treatment); or
* experienced a recurrent symptomatic fracture after at least 12
months of continuous antiresorptive therapy and have a BMD

T-score of —3.0 or less (second-line treatment).

The risk of recurrent fracture is greatest in the first 12 to 24 months
following an initial fracture.”® Early identification of these patients is
therefore crucial. Osteoanabolic therapies provide rapid fracture risk
reduction within months, creating a key window to prevent early
subsequent fractures, which commonly occur before traditional anti-
resorptive therapies have demonstrated benefit, a process that may take
more than 12 months." Furthermore, the efficacy of osteoanabolic
agentsisattenuated by prior exposure to antiresorptives, making first-
line use in this high-risk cohort a valuable, one-time opportunity.**

1. Very high-risk criteria defined by RACGP and
International Osteoporosis Guidelines®®%°

T-score <-3.0; or

T-score <-2.5 with fragility fracture; or

Recent major osteoporotic fracture (hip, spine, forearm or shoulder
fracture within 2 years); or

Multiple fractures (i.e. history of two or more fragility fractures); or

Fracture while on antiosteoporosis treatment; or

Fracture while on medication harmful to bone or clinical risk factors
such as low BMI and recurrent falls; or

FRAX major osteoporotic fracture risk (hip, spine, forearm or
shoulder fractures) 230% or hip fracture risk 24.5%

Abbreviations: BMI = body mass index; FRAX = Fracture Risk Assessment Tool;
RACGP = Royal Australian College of General Practitioners.

Case finding and initial investigations

According to the RACGP guidelines, any individual older than
50 years of age who sustains a minimal trauma fracture should be
presumed to have osteoporosis.' Proactive identification is best
achieved through systematic hospital-based programs, such as
fracture liaison services, combined with diligent GP case finding,
which can effectively bridge the gap between acute fracture care and
long-term GP management.?

Dual-energy x-ray absorptiometry (DXA) remains the gold
standard for measuring BMD and is essential for risk stratification
and monitoring treatment. Although degenerative spinal changes
can limit the accuracy of lumbar spine measurements in older people,
quantitative computed tomography can be a useful alternative.”* For
primary prevention, all patients aged over 70 years, as well as those
with significant risk factors, are eligible for a Medicare-rebated DXA
scan for screening and monitoring every two years.

Once osteoporosis is diagnosed, a pragmatic approach to screening
for secondary causes is warranted (Box 2).

Lifestyle management: the foundation of care
Pharmacotherapy alone is insufficient. All older and frailer patients
require lifestyle modifications to optimise their bone health, both
for primary and secondary fracture prevention." This foundational
care includes:
« exercise: a combination of safe resistance, impact and balance
exercises
« smoking cessation and moderation of alcohol intake
« nutrition: adequate protein-calorie, calcium and vitamin D
intake, with supplementation, if necessary
« falls prevention: referral to a falls prevention specialist should
be considered for any patient with two or more falls in the
preceding 12 months.
The Healthy Bones Australia website provides practical resources
for both clinicians and patients.
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2. Baseline investigations for osteoporosis

Initial screen

* DXA scan* (not essential for those with fragility fracture; but needed
for consideration of osteoanabolic treatment and useful for
monitoring)

¢ Full blood count, renal function (including eGFR), liver function tests,
and measurement of serum calcium, phosphate, TSH and
25-hydroxyvitamin D levels

Expanded panel (if clinically indicated or Z-score <-2.0, suggesting

BMD is low for age and a secondary cause is possible)

* Parathyroid hormone (if calcium, phosphate or eGFR is abnormal)

¢ Free T4 (if TSH is abnormal)

* Serum protein electrophoresis (if anaemia or multiple vertebral
incidental fractures are present)

¢ Coeliac serology (if malabsorption is suspected or vitamin D levels
remain low despite supplementation)

¢ Bone turnover markers (P1NP, B-CTX or NTX) may be useful in some
patients for risk stratification at baseline as well as follow up and
response to treatment in consultation with a bone specialist

Abbreviations: B-CTX = beta C-terminal telopeptide of type | collagen; BMD = bone mineral
density; DXA = dual-energy x-ray absorptiometry; eGFR = estimated glomerular filtration
rate; NTX = N-terminal telopeptide of type | collagen; PANP = procollagen type 1 N-terminal
propeptide; TSH = thyroid-stimulating hormone; T4 = thyroxine.

* Eligible for MBS rebate if age >70 years, presence of fragility fracture, prolonged
glucocorticoid therapy, male hypogonadism, female hypogonadism before age 45 years,
primary hyperparathyroidism, chronic liver and kidney disease, proven malabsorption,
rheumatoid arthritis, thyroxine excess.

Pharmacotherapy: a guide for clinicians

A combination of appropriately selected pharmacotherapy, chosen
with consideration for risk, comorbidities and adherence, along with
lifestyle optimisation, is key to reducing the significant burden of
fractures. Available treatment options for people with osteoporosis,
and their characteristics and efficacy are outlined in Table 1 and
Table 2.4,6,7,11,15—18

Osteoanabolic agents: for very high-risk patients
Osteoanabolic agents stimulate new bone formation and, because of
cost constraints, are reserved for patients at the highest risk of fracture.
Treatment must be initiated by a specialist to attract PBS subsidies.

Romosozumab

Romosozumab has a unique dual action, significantly stimulating
bone formation while moderately inhibiting bone resorption. It is
administered as two subcutaneous injections monthly for 12 months
and is PBS listed for both first-line and second-line use in very high-
risk patients (see the PBS website for full details)."** Treatment must
be followed by an antiresorptive agent to maintain skeletal gains.
Due to a small signal of cardiovascular events in one trial compared
with alendronate (but not compared with placebo), it has a TGA
contraindication for use in patients with a history of myocardial
infarction or stroke." This creates a treatment gap for many older,
frail patients who are at greatest risk of fracture.
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Teriparatide and abaloparatide

Teriparatide and abaloparatide are parathyroid hormone analogues
and pure osteoanabolics. They are particularly useful in patients
who have contraindications or have experienced adverse effects
from antiresorptives (e.g. medication-related osteonecrosis of the
jaw or atypical femoral fracture).!*'” Both are administered as daily
subcutaneous injections for 18 to 24 months and must also be
followed by an antiresorptive.

Currently, only teriparatide is listed on the PBS, and only as a
second-line therapy for patients with a T-score of -3.0 or less who
continue to fracture despite at least 12 months of antiresorptive
treatment (see the PBS website for full details). Abaloparatide is
currently under review by the PBS for first-line and potentially future
second-line use in patients at high fracture risk.

Antiresorptive agents: fracture prevention and treatment
Antiresorptive agents inhibit bone resorption and remain the most
widely used treatments for osteoporosis.

Bisphosphonates

Bisphosphonates (alendronate, risedronate, zoledronic acid) are the
traditional mainstays of treatment. Oral agents (alendronate, rise-
dronate) are typically given for five years before reassessing fracture
risk, with consideration of a treatment pause if fracture risk becomes
low or the risk of treatment-associated complications increases (e.g.
renal impairment, osteonecrosis of the jaw or atypical femoral
fracture risk).

Intravenous zoledronic acid, administered every 12 to 18 months
for three to six years, is an excellent option for patients in whom
adherence is a concern, such as residents of aged care facilities. It
also confers a demonstrated mortality benefit following hip fracture.’®
The main barrier is access to infusion centres for this frail cohort.
All bisphosphonates should be considered with caution if creatinine
clearance is less than 30mL/min/1.73 m?.

Denosumab

Denosumab is currently the most commonly used agent in Aus-
tralia. This potent monoclonal antibody is given as a six-monthly
subcutaneous injection and is useful for patients who are less
adherent or intolerant of oral therapy or have regular medical
oversight (e.g. in residential facilities). Unlike bisphosphonates,
its effect wears off rapidly; discontinuation leads to rapid bone
loss and a rebound increase in fracture risk, sometimes above
baseline.”” Adherence to timely dosing is therefore crucial. Patients
should have a plan for cessation when this option is selected. If
cessation is necessary, it must be carefully managed by transition-
ing to a bisphosphonate to minimise the risk of rebound vertebral
fracture.

Denosumab may be used with caution in patients with renal
impairment under specialist guidance, although the risk of compli-
cations, such as hypocalcaemia, adynamic bone disease and osteo-
necrosis of the jaw, is increased.
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Table 1. Available treatment options for osteoporosis and their characteristics

Property Bisphosphonates Denosumab Selective oestrogen Teriparatide and Romosozumab
receptor modulators abaloparatide
Molecule Analogue of Human monoclonal | Oestrogen receptor Teriparatide: PTH(1-34) Humanised
pyrophosphate antibody modulators Abaloparatide monoclonal antibody
PTHrP(1-34)
Mechanism of Binds hydroxyapatite and | Inhibits RANKL, Tissue-specific oestrogen | PTH receptor agonist Sclerostin inhibitor
action inhibit the mevalonate reducing osteoclast | receptor agonists/
pathway to suppress formation, function, | antagonists; mimics
osteoclast function survival oestrogen in bone
Bone formation Decrease Decrease Decrease Increase Increase
markers
Bone resorption | Decrease Decrease Decrease Increase Decrease
markers
Administration Oral (daily, weekly, Subcutaneous Oral daily Subcutaneous injection | Two subcutaneous

monthly) or infusion injection six monthly daily injections monthly

Duration Lifetime limit 24 months

(PBS limit 18 months)

Up to 10 years Up to 10 years Long term, based on

efficacy and safety review

12 months (may
repeat but not on PBS)

Abbreviations: PTH = parathyroid hormone; PTHrP = parathyroid hormone-related protein; RANKL = receptor activator of nuclear factor kB.

Menopausal hormone therapy and selective oestrogen
receptor modulators

Menopausal hormone therapy has modest antiresorptive effects. It
may be considered in younger postmenopausal women within
10 years of menopause. Menopausal hormone therapy has been
shown to provide similar benefits in reducing hip fracture risk

as other antiresorptive agents.*’

Raloxifene, a selective oestrogen receptor modulator, reduces
vertebral fracture risk and may be useful in patients who have
experienced an atypical femoral fracture.?»* It has demonstrated
benefits on BMD and vertebral fracture but evidence for non-
vertebral and hip fracture is lacking.

Table 2. Efficacy of available treatment options for osteoporosis*®711,15-18
Class of medications | Agent Comparator Duration Vertebral Nonvertebral Hip fracture
(months) fracture (RRR) fracture (RRR) | (RRR)
Bisphosphonates Risedronate, alendronate, Placebo 36 41-70% 20-39% 26-41%
zoledronic acid
SERM Raloxifene Placebo 36 30-50% - -
RANK ligand inhibitor | Denosumab Placebo 36 68% 20% 40%
PTH receptor Teriparatide Placebo 18-21 65-80% 28-53% -
agonists ] . ;
Teriparatide Risedronate 24 56% 34% -
Teriparatide Alendronate 18-36 77-90% - -
Abaloparatide Placebo 18 86% 43% -
Antisclerostin Romosozumab Placebo 12 73% 25% -
monoclonal antibod
y Romosozumab Denosumab 36 66% 21% -
Romosozumab Alendronate 12 37% 26% -
Romosozumab Alendronate 24 48% 19% 38%
Abbreviations: PTH = parathyroid hormone; PTHrP = parathyroid hormone-related protein; RANKL = receptor activator of nuclear factor kB; RRR = relative risk reduction; SERM = selective
oestrogen receptor modulators.
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Osteoporosis risk assessment, diagnosis and management in older or frail people

Age >70 years or age 60 to 70 years with frailty*

\J

No previous fragility fracture

\/

Presence of

\/

Assess risk factors

[/

History of fragility fracture

Living in residentia

\/

| aged care or has severe frailty?

\J

' ¥

e Parent with hip comorbidities Yes No
fracture ¢ Endocrinopathies * |
* Falls/poor balance - hyperthyroidism v v
* Low physical - hypercortisolism ART with oral/intravenous o o
. Very high risk based on RACGP Satisfies
activity/immobility - primary bisphosphonates or denosumab ry. g . I
. L . and international guidelines: PBS
O IS hyperparathyroidism Consider: ¢ Recent MOF within 2 years criteria for
* Low body weight - hypogonadismy/ * Adherence; parenteral option - Mottt oo 4 VA
« Malnutrition early menopause preferred for residential aged P ) ) yhig
. . . ; * Fracture despite ART risk?
» Smoking/alcohol » Rheumatoid arthritis care or severe frailty SV A
excess and other * Absorption and Gl side effects 10 _SECF)%TX_I;IO.F -
. ) e 10-year ris|
Medications autoimmune/chronic with oral bisphosphonates >3(;;/ P
« Glucocorticoids inflammatory * Zoledronic acid mortality benefit ‘4 50;or Ipiractureris
) >4,
« Excess thyroid conditions after hip fracture e u"ent alls
hormone « Coeliac and other * Rebound bone loss with q
« Androgen causes of denosumab delay/discontinuation rlj
deprivation therapy malabsorption * Treat patients for 3-5 years then
and aromatase ¢ Chronic liver and re-review fracture risk < No Yes
inhibitors kidney disease Continue for up to 10 years. |
* Anticonvulsants * Myeloma Consider specialist referral if * v
* Organ transplant approaching 10 years of First-line criteria: Second-line criteria:
* HIV denosumab therapy. 12 months’ « Hip, vertebral e
| bisphosphonate therapy is or>2 and
recommended if considering fractures « >1 symptomatic
i denosumab discontinuation in past fracture after
Alternatively: 24 months; at least
Absolute fracture risk calculation with FRAX or ¢ Menopasual hormone therapy if and 12 months’ ART;
Garvan Fracture Risk Calculator within 10 years of menopause ¢ T-score <-2.5 and
¢ Raloxifene ¢ T-score <-3.0
BMD T-score >-2.5 BMD T-score <-2.5 BMD T-score Specialist Specialist Specialist
1 =-3.00r referral referral® referrals
V * * MOF risk
) ) 230% or + + +
MOF risk or BMD MOF risk Age Age hip fracture :
any fracture T-score orany <70 >70 risk 24.5% Consider ¢ Romosozumab' ¢ Romosozumab'™
=&. 0
risk <20% -1.0to fracture years years specialist for 12 months; for 12 months;
and hip -25at risk review to or or
fracture risk total hip/ >20% or discuss . * Teriparatide' for
: * Abaloparatide
<3% femoral hip osteo- 18 months; or
. . for 18 months
neck fracture Consider anabolic i o
risk >3% ART (PBS specialist therapys _ * Abaloparatide
) EEE review); or for 18 months
* listed except discuss « Teriparatide (under PBS
for zoledronic (not on PBS) .
Nonpharma- Zoledronic ART (not it upfront review)
cological acid (not PBS requires osteo-
management on PBS) subsidised) e anabolic
18 monthly | <-3.0) therapy®
for 6 years 1 Follow up with ART

Abbreviations: ART = antiresorptive therapy; BMD = bone mineral density; FRAX = Fracture Risk Assessment Tool; GI = gastrointestinal; RACGP = The Royal Australian College of General

Practitioners; MOF = major osteoporotic fracture.

Green boxes indicate PBS-subsidised indications. Blue boxes indicate non-PBS-subsidised indications/privately funded treatment.

* All patients should undergo baseline investigations, see Box 2.

T Contraindicated in patients with previous myocardial infarction or stroke.
* Caution sequencing from denosumab to minimise bone loss.

8 For all indications for specialist referral, see Box 3.
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A practical treatment algorithm

Managing osteoporosis in older, frail adults requires a universal
primary prevention strategy and a structured approach that prioritises
early and accurate risk stratification to guide therapy. A practical
pathway for clinicians, aligned with best practice and PBS criteria,
as well as the available treatment options in Australia, is provided
in the Flowchart.

Patients with frailty, risk factors or established osteoporosis
(defined by a minimal trauma fracture) should undergo compre-
hensive lifestyle assessment and DXA scanning to establish baseline
BMD (Box 2). In hospitalised patients, it is strongly advised to consider
obtaining BMD before discharge to identify the ideal treatment
pathway. However, osteoporosis is diagnosed in the presence of any
fragility fracture and treatment can commence without BMD if the
scan is impractical.

For residents of aged care facilities or those with severe frailty,
denosumab offers simplicity and efficacy, provided a long-term
treatment and cessation plan are in place. For patients who cannot
receive oral treatments, denosumab or zoledronic acid are suitable
alternatives. Zoledronic acid should be given to patients during
hospitalisation for fractures to ensure treatment is initiated. There
is no adverse impact on fracture healing.’ Ideally, infusion should
occur six weeks postfracture but no earlier than two weeks to optimise
treatment benefit."*

For community-dwelling individuals and those in residential
care with along-life expectancy, the key decision point is identifying
those at very high risk. Treatment-naive patients who have sustained
a hip, vertebral or multiple fractures within the past 24 months
should be assessed for eligibility for PBS-subsidised osteoanabolic
therapy. In patients with a BMD T-score of -2.5 or less, referral to a
bone specialist is indicated to consider romosozumab (existing PBS
indication). Parathyroid hormone receptor analogues (teriparatide
privately funded for this indication; abaloparatide under PBS review)
are the preferred osteoanabolic agent for those affected by previous
myocardial infarction or stroke.

Patients who sustain fragility fractures despite use of antiresorp-
tive agents are also at very high fracture risk and should be considered
for anabolic treatment with romosozumab or parathyroid hormone
receptor analogues (teriparatide is PBS listed for this indication and
abaloparatide is currently under PBS review).

In hospitalised patients with a hip or other major fracture who
may have reduced adherence to follow up due to patient factors such
as frailty, intravenous zoledronic acid administered before discharge
is an excellent option because of its convenience and demonstrated
mortality benefit in this specific cohort." This represents an important
opportunistic intervention, as patients are less likely to commence
osteoporosis treatment after discharge. Denosumab and oral bisphos-
phonates remain suitable alternatives where indicated.

Some older, frailer patients at high risk of fracture may not meet
PBS criteria for subsidised therapy. In these cases, treatment should
be considered in consultation with a specialist.> Older people with
osteopenic hip BMD (including those without a history of fracture)

3. Indications for referral to specialist bone physician

To access osteoanabolic therapy in very high-risk patients

T-score <-3.0 or Z-score <-2.0 (suggesting BMD is low for age
and therefore a secondary cause is possible)

Complicated secondary osteoporosis

Comorbid chronic kidney disease stage 4 to 5

Ongoing fracture despite optimal therapy

Complications of treatment, including hypocalcaemia,
medication-related osteonecrosis of the jaw and atypical femoral
fractures

Safe transition off denosumab therapy

may benefit from zoledronic acid for primary fracture prevention.”
Referral for specialist review should also be considered as patients
approach 10 years of denosumab therapy, to plan for safe treatment
transition.

Finally, for patients with very low BMD (T-score <-3.0) or high
fracture risk without a recent major fracture, a specialist review is
recommended to consider privately funded osteoanabolic therapy
before starting antiresorptive treatment (Box 3).

Conclusion

Osteoporosis in frail, older adults is a high-stakes condition that
demands proactive and evidence-based management. The treatment
paradigm has evolved to prioritise potent osteoanabolic agents for
those at the highest risk of imminent fracture — an opportunity
GPs are well placed to identify. For all patients, a combination of
lifestyle optimisation and appropriately selected pharmacotherapy,
chosen with consideration for risk, comorbidities and adherence,
is key to reducing the significant burden of fractures. Older adults,
therefore, stand to benefit the most from this newer class of medi-
cations and must be allowed to access them under an equitable
health system. Close collaboration between GPs and specialists is
essential to ensure our most vulnerable patients receive optimal,
modern care. ET
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