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About 50% of women aged 50 to 
54  years have osteoporosis or 
osteopenia and this increases to 
over 90% in women aged 80 years 

or older.1 The lifetime risk of fracture for a 
woman aged 60 years is as high as 44%, and 
in the 12 months following an initial fracture, 
one in 10 will sustain another fracture.2-4 
Despite global awareness of osteoporosis and 
the wide availability of treatments, there are 
significant gaps in care, with failure to screen 
women for osteoporosis, failure to identify a 
first fracture as osteoporosis and low treat-
ment rates.5-7 Recent data suggest only about 
one-third of women in Australia with osteo
porosis or fractures receive treatment, and 
adherence is low.8

Osteoporotic fractures are fragility frac-
tures, meaning they occur with minimal or 
no trauma (usually defined as falling from 

standing height or less); thus, when fractures 
are mentioned in this article, it is implied 
that we are referring to fragility fractures. 
In addition, although this article is about 
managing postmenopausal women, many 
of the principles apply to men over 50 years 
of age who are also affected by the burden 
of osteoporosis, but it should be noted that 
minimal data are available for this group. 

Definition of osteoporosis 
A diagnosis of osteoporosis should be con-
sidered in women aged 50 years and older 
with any of the following: a bone mineral 
density (BMD) T-score of –2.5 or less at the 
lumbar spine, hip or radius on dual-energy 
x-ray absorptiometry (DXA), a prior mini-
mal trauma fracture or radiological evidence 
of a vertebral compression fracture (>20% 
loss of height) without known trauma.
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Key points	  

•	Osteoporosis and osteopenia affect 
over half of all women aged over  
50 years.

•	Risk-stratification systems are 
recommended to identify patients who 
require treatment and to guide the 
type of therapy.

•	The most common first-line therapies 
for osteoporosis are bisphosphonates 
and denosumab.

•	 In very high-risk patients, anabolic 
agents can be considered as first-line 
therapy, under specialist guidance.

•	 In patients treated with 
bisphosphonates for 5 to 10 years,  
with bone mineral density (BMD) 
T-scores of more than –2.5 and with 
no recent fractures, a treatment 
pause should be considered, with 
ongoing evaluation every one to  
three years.

•	Denosumab therapy should not be 
paused because it is associated with  
a rapid loss of BMD and sometimes 
multiple vertebral fractures.  
Specialist referral is recommended in 
patients in whom denosumab needs 
to be stopped.
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Osteoporosis affects many women in Australia and is an important  
cause of morbidity and mortality. An evidence treatment gap still exists; 
therefore, efforts should be made to bridge this gap by identifying women 
at high risk of fracture and initiating suitable treatments without delay.
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Investigations
In most postmenopausal women with osteo
porosis, diagnosis consists of medical history 
taking, examination and DXA. Basic labo-
ratory assessment, including biochemistry 
and measurement of renal function, calcium 
levels and vitamin D levels, should be per-
formed in most women, as the results of these 
assessments will guide treatment. A thoraco
lumbar x-ray may also be needed to diagnose 
vertebral fractures, the presence of which 
may change management. 

A more thorough screen for secondary 
causes of osteoporosis should be performed 
if there is clinical suspicion based on history 
(e.g. early-onset fractures, premature ovarian 
insufficiency, symptoms of associated con-
ditions such as malabsorption or fractures 
despite treatment), examination or BMD 
Z-scores of –2 or less (suggesting BMD is 
lower than expected for sex and age).9 Some 
studies have shown cost effectiveness of 
performing screening tests, such as measure
ment of parathyroid hormone levels and 
thyroid function at baseline, on all women.10,11 
These tests, along with liver function tests, 
are recommended to be considered as part 
of a secondary screen, which may also include 
coeliac serology, myeloma screening, urinary 
calcium, tryptase and assessment for cortisol 
overproduction. Gonadal studies are not 

necessary as these women are, by definition, 
postmenopausal. When applying the prin-
ciples of this article to men with osteoporosis, 
testosterone, sex hormone-binding globulin 
and luteinising hormone level testing is 
indicated. 

Selecting patients for treatment
Risk-stratification systems are recommended 
to identify high-risk patients who require treat-
ment and to guide the type of therapy. Patients 
can be divided into low, moderate, high and 
very high subgroups (Table and Box).9,12-15 In 
the case of low-risk patients, conservative, 
nonpharmacological management can be 
considered, with BMD monitoring after 
24 months. High-risk patients include those 
with previous fractures, particularly of the hip 
or spine, a high 10-year probability of fracture 
(using the Fracture Risk Assessment Tool 
[FRAX]; high risk if FRAX score is ≥3% for 
hip fractures or ≥20% for major osteoporotic 
fractures) or a BMD T-score of –2.5 or less. 
There is a general consensus that these 
high-risk patients should be treated with 
pharmacotherapy. According to recently pub-
lished Australian guidelines, very high-risk 
individuals are those with BMD T-scores of 
–3.0 or less plus any one of the following:9
•	 fragility fracture within the past  

two years
•	 history of two or more fragility 

fractures 
•	 corticosteroid use, low body mass index 

or recurrent falls 
•	 FRAX risk score of 30% or more for 

major osteoporotic fractures or 4.5% or 
more for hip fracture. 
Anabolic therapies, under specialist guid-

ance, should be considered in this very 
high-risk group. 

Nonpharmacological management
Nonpharmacological management applies 
to all risk categories. It includes avoiding 
toxins to bones (e.g. smoking, three or more 
standard serves of alcohol daily), maintain-
ing adequate calcium intake and vitamin D 
levels, high-intensity progressive resistance 
exercise and falls prevention. 

The recommended calcium intake for 
postmenopausal women in Australia is 

1300 mg daily, ideally via dietary means. If 
this is not possible, supplementation with up 
to 600 mg daily, typically with calcium car-
bonate or calcium citrate depending on 
patient tolerability, is recommended.9,16 
Vitamin D3 levels should be maintained at 
50 to 100 nmol/L (note that levels >125 nmol/L 
may be detrimental) with supplementation 
as needed.17 Repeat testing may be performed 
after three months to ensure sufficient levels 
and, once these are achieved, maintenance 
supplementation should continue, generally 
at a lower dose than that needed to raise the 
level into the therapeutic range. 

Progressive resistance training can increase 
BMD, prevent fractures and reduce falls, which 
is the largest contributor to fractures.18,19 
Women should therefore be encouraged to 
undertake progressive resistance training at 
least twice per week and weightbearing impact 
exercises most days per week, as well as balance 
training activities.9 

Pharmacological management
A summary of the available pharmacological 
therapies and how they work on the bone is 
shown in the Figure. 

Antiresorptive agents 
Bisphosphonates
Oral bisphosphonates are the most prescribed 
medications worldwide for osteoporosis; 
however, in Australia, their use has steadily 
declined over the past decade, being super-
seded by denosumab.20 Bisphosphonates attach 
to hydroxyapatite binding sites on the bone 
surface, inhibiting osteoclast-mediated bone 
resorption, and reducing osteoclast numbers. 
Oral bisphosphonates are usually taken once 
per week, while fasting (with the exception 
of Actonel-EC, which can be taken with or 
without food). Patients are advised to remain 
upright for 30 minutes to ensure delivery to 
the stomach and minimise gastrointestinal 
side effects. Oral bisphosphonates reduce 
nonvertebral fractures by 15 to 20% and ver-
tebral fractures by 40%.21 Side effects are 
generally mild but include oesophagitis and 
oesophageal ulceration, abdominal pain, 
dyspepsia, constipation or diarrhoea, renal 
impairment, musculoskeletal pain and, rarely, 
osteonecrosis of the jaw (ONJ) and atypical 
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femoral fractures (AFFs). Adherence can be 
problematic, with studies indicating adher-
ence to oral bisphosphonate at 1 year as low 
as 17%.22 Oral bisphosphonates are generally 
not recommended in people with severe renal 
impairment (creatinine clearance rate <30 to 
35 mL/min), although they may be used in 
this population at a reduced dosing frequency 
under specialist guidance.

The main intravenous bisphosphonate used 

for treating osteoporosis in Australia is zole-
dronic acid, typically 5 mg annually, but this 
can be protracted to 18 monthly. Zoledronic 
acid reduces nonvertebral fractures by 20% 
and vertebral fractures by 60%.21 Side effects, 
such as an acute phase reaction, may occur in 
up to 40% of patients, typically appearing 
within 24 to 48 hours.23 Pretreatment with 
paracetamol or glucocorticoids (prednisolone 
25 mg on the day before, the day of and the day 

after) may minimise this adverse effect, and 
the reaction usually decreases with subsequent 
doses.24,25 It is our practice to prescribe para
cetamol routinely before the initial dose and 
ongoing for the next 48 hours as needed. Other 
less common side effects include injection site 
reactions, musculoskeletal pain, uveitis, 
elevated parathyroid hormone levels, renal 
impairment, gastrointestinal symptoms and, 
rarely, ONJ and AFFs. Zoledronic acid is 

FEATURE  POSTMENOPAUSAL OSTEOPOROSIS  CONTINUED

Table. Risk stratification systems used in postmenopausal osteoporosis

Guideline Low risk Moderate risk High risk Very high risk

American Association of 
Clinical Endocrinology/ 
American College of 
Endocrinology12

All of the following:
•	 BMD T-score >–1.0
•	 FRAX <20% MOF 

and <3% hip 
fracture

•	 no previous fracture

Any one of the following:
•	 BMD T-score ≤–2.5 
•	 BMD T-score between 

–2.5 and –1.0 and a 
FRAX score of ≥20% 
for MOF or ≥3% for hip 
fracture

•	 fracture of proximal 
humerus, pelvis or 
distal forearm 

•	 previous fracture of hip 
or spine

Any one of the following:
•	 BMD T-score <–3.0 
•	 FRAX score >30% for MOF 

or >4.5% for hip fracture
•	 fracture within past  

12 months
•	 multiple fractures
•	 fracture while on treatment 
•	 fracture while on 

medications causing 
skeletal harm 

•	 high falls risk or history of 
injurious falls

Endocrine Society13 All of the following:
•	 BMD T-score >–1.0
•	 FRAX <20% for MOF 

and <3% for hip 
fracture

•	 no hip or spine 
fractures

All of the following:
•	 BMD T-score >–2.5 
•	 FRAX score <20% 

for MOF and <3% 
hip fractures

•	 no hip or spine 
fractures

Any one of the following:
•	 BMD T-score ≤–2.5 
•	 FRAX score ≥20% for 

MOF or ≥3% for hip 
fracture 

•	 previous hip or spine 
fracture

•	 Multiple spine fractures and 
a BMD T-score of  ≤–2.5

International Osteoporosis 
Foundation  and European 
Society for Clinical and 
Economic Aspects of 
Osteoporosis and 
Osteoarthritis14,15 

Any one of the following:
•	 FRAX probability above 

intervention threshold
•	 previous fragility 

fracture

•	 FRAX probability above 
upper assessment 
threshold (1.2 × the 
intervention threshold)

Royal Australian College of 
General Practitioners and 
Healthy Bones Australia 
guidelines9

•	 BMD T-score ≤–3.0 
Plus any one of:
•	 recent fracture within  

2 years
•	 history of two or more 

fragility fractures
•	 clinical risk factors 

(corticosteroid use, low 
BMI, recurrent falls)

•	 FRAX score ≥30% for MOF 
or ≥4.5% for hip fracture

Abbreviations: BMD = bone mineral density; BMI = body mass index; FRAX = Fracture Risk Assessment Tool; MOF = major osteoporotic fracture.
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generally not recommended for people with 
severe renal impairment (creatinine clearance 
rate <30 to 35 mL/min).

Australian guidelines suggest using bis-
phosphonates for five to 10 years in patients 
who have responded positively to treatment 
(BMD T-score >–2.5 and no recent fractures), 
at which point a plateau can be seen in the 
BMD response, and a treatment pause should 
be considered.9 Treatment should be contin-
ued in patients with BMD T-scores of –2.5 or 
below or incident fractures during treatment. 
In both instances, whether treatment is con-
tinued or paused, the need for treatment and 
choice of therapy should be reconsidered 
every one to three years (see Flowchart).

Denosumab
Denosumab is a monocloncal antibody to 
receptor activator of nuclear factor-κβ ligand 
and leads to profound but reversible 

suppression of osteoclast-mediated bone 
resorption. Administered as a 60 mg subcu-
taneous injection every six months, deno-
sumab reduces nonvertebral fractures by 
20%, and vertebral fractures by almost 70%.21 
The main side effects of denosumab are injec-
tion site reactions, musculoskeletal pain, 
hypocalcaemia (especially in people with 
reduced renal function or vitamin D defi-
ciency), elevated parathyroid hormone level 
(especially in the first few months after injec-
tion), a small increase in the risk of cellulitis 
and, rarely, ONJ and AFFs. Denosumab is 
approved for use in patients with chronic 
kidney disease, although caution should be 
advised because of the risk of hypocalcaemia 
in patients with stage 4 or 5 chronic kidney 
disease.26 We recommend ensuring the 
vitamin D level is adequate before each dose. 
If there is a risk of hypocalcaemia, calcium 
supplementation (about 1000 mg daily) 

for two days before until two weeks after each 
dose is recommended, with monitoring 
of calcium levels in the first two weeks of 
initiating therapy.9,27

The effects of denosumab are fully revers-
ible; suppression of bone resorption wanes 
and ceases about seven months after the last 
dose, and this is associated with a dramatic 
rise in bone resorption, associated with loss 
of BMD and multiple vertebral fractures in 
people who delay doses or stop taking deno-
sumab.28 For this reason, denosumab should 
be given every six months, without delay of 
more than one to two weeks and, in most 
patients, continued lifelong. The use of deno-
sumab diaries or GP patient recall systems 
may avoid the accidental omission of 
therapy. 

Although safety data from the Fracture 
Reduction Evaluation of Denosumab in 
Osteoporosis Every 6 Months (FREEDOM) 

Figure. Mechanism of action of treatments for osteoporosis.
Abbreviations: PTH = parathyroid hormone; PTHrP = parathyroid hormone-related protein; RANK = receptor activator of nuclear factor-κβ; RANKL = receptor activator of nuclear factor-κβ ligand; 
SERM = selective oestrogen receptor modulator.
Adapted with permission from: Connelly D. Osteoporosis: moving beyond bisphosphonates (infographic). The Pharmaceutical Journal 2016; 297.

Denosumab 
Inhibits osteoclast formation, 
function and survival by blocking 
RANKL, which is needed for 
differentiation of osteoclast 
precursors to mature osteoclasts
Decreases bone resorption

Antisclerostin antibodies  
(e.g. romosozumab) 
Bind to and inhibit the action of 
sclerostin, an osteocyte-derived 
protein that normally inhibits 
osteoblast differentiation, 
proliferation and activity 
Increase bone formation and 
decrease bone resorption

PTH analogues and PTHrP 
analogues 
(e.g. teriparatide) 
Increase the number and 
activity of osteoblasts 
Increase bone formation

Bisphophonates  
(e.g. alendronate, risedronate, 
zoledronic acid) 
Bind to bone minerals and are 
taken up by osteoclasts, 
causing them to undergo 
apoptosis or have reduced 
resorptive capacity 
Decrease bone resorption

SERMs and menopausal hormone therapy 
(e.g. raloxifene, tibolone, oestrogen) 
Interfere with various osteoblast-derived factors that 
stimulate osteoclasts
Decrease bone resorption
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trial demonstrated safety of denosumab for 
up to 10 years, there is no suggestion that 
long-term denosumab use beyond that time 
is associated with harm.29 Nevertheless, until 
longer follow-up studies are available, our 
approach is to commence denosumab in older 
adults in whom lifelong treatment will be of 
shorter duration. If denosumab is the most 
suitable agent in a younger patient, counsel-
ling that this therapy will be lifelong is needed. 
In people who have started taking denosumab 
but do not want to continue, referral to a 
specialist for management is recommended. 
Studies using alternative antiosteoporosis 

medications to mitigate the loss of bone 
density that occurs after denosumab cessation 
are ongoing, with mixed results.30

Selective oestrogen receptor 
modulator: raloxifene
Raloxifene is a selective oestrogen receptor 
modulator, which binds oestrogen recep-
tors  in bone to inhibit bone resorption. 
Administered as an oral 60 mg tablet daily, 
raloxifene reduces vertebral fractures by 40%, 
but does not reduce nonvertebral or hip frac-
tures.21 It is therefore a reasonable option in 
women with isolated low spine BMD or who 

are unable to tolerate other antiosteoporosis 
medications.8 Side effects include hot flushes, 
muscle spasm, oedema, increased risk of 
venous thromboembolic events and increased 
stroke mortality, although the incidence of 
stroke is not increased.31 Raloxifene is con-
traindicated in women with a previous his-
tory of venous thromboembolic events, and 
caution should be exercised in women at risk 
of, or with a prior history of, stroke.

Menopausal hormone therapy 
Menopausal hormone therapy (MHT), with 
either oestrogen alone (in hysterectomised 

Abbreviations: AFF = atypical femoral fracture; BMD = bone mineral density; DXA = dual-energy x-ray absorptiometry.
* This algorithm is also applicable to men but not to those taking denosumab because denosumab therapy cannot be ceased once commenced.
† Least significant change on DXA: ≥4% at lumbar spine or ≥5% at hip if this is not noted on the report.
‡ The patient may qualify for anabolic therapy if the fracture occurred within 1 year of previous zoledronic acid dose and the patient has a T-score ≤–3.

Patient is not responding well to bisphosphonate 
therapy:
• T-score ≤–2.5 AND/OR 
• incident fragility fracture(s) while on treatment

Reconsider the need to continue bisphosphonate therapy

Fragility fracture 
occurs at any point 
during pause 

No fragility fractures occur

•	 Reduction in BMD† OR
•	 Further fragility fracture 

•	 Restart bisphosphonate therapy and 
reassess after 2 to 3 years

•	 Consider changing eligible patients to 
anabolic therapy‡

•	 No reduction in BMD† AND
•	 No further fragility fracture 

•	 Ongoing pause of bisphosphonate 
therapy for another 1 to 2 years 

•	 Consider bone turnover markers in 
decision on when to restart therapy

Patient is responding well to bisphosphonate 
therapy:
•	 T-score >–2.5 AND
•	 no recent fragility fractures

•	 Continue bisphosphonate therapy, ensuring 
no thigh or groin pain (which could be a 
symptom of AFF) OR

•	 Consider more potent therapy such as an 
anabolic agent and reassess in 1 to 2  years

Pause bisphosphonate therapy for 2 to 3 years

A postmenopausal woman with osteoporosis who has been on  
bisphosphonate therapy for 5 to 10 years* 

When to reconsider the need to continue bisphosphonate therapy in postmenopausal women with osteoporosis

Review at 1 to 2 years
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women) or oestrogen and a progestogen 
(in women with an intact uterus) reduces 
bone resorption. Topical and oral MHT have 
similar effects on BMD in postmenopausal 
women, and although there appears to be a 
positive association between oestrogen dose 
and BMD increment, the optimal dose for 
bone preservation is unclear.32 Starting 
MHT early after the onset of menopause 
has a more positive effect on BMD compared 
with later use. MHT reduces nonvertebral, 
vertebral and hip fractures by about 20 to 
35%.21,33 The major side effects of MHT 
include nausea, migraine, breast tenderness, 
oedema, vaginal bleeding and, for oral MHT, 
thromboembolic events and gallbladder 
disease. Combined MHT (including a pro-
gestogen) is associated with a small increase 
in the risk of breast cancer – about two 
additional cases per 50 to 70 women treated 
for 10 years, which is less than the increased 
risk associated with excessive alcohol use or 
obesity.34 Evidence among women treated 
with oestrogen-only MHT is more mixed, 

with studies showing a slight increase or 
decrease in risk.34 There is evidence that 
MHT started early post menopause (within 
10 years of menopause) and under the age 
of 60 years is associated with a reduced risk 
of cardiovascular events; however, if started 
later, this risk is increased.35 Therefore, MHT 
should be considered for osteoporosis in 
younger postmenopausal women, ideally 
soon after menopause, and particularly if 
other bothersome symptoms of menopause 
are present.9,36

Tibolone can be considered as an alter-
native to conventional MHT. Tibolone is a 
synthetic steroid, with metabolites that have 
oestrogenic, progestogenic and androgenic 
actions. Administered as an oral dose of 
1.25 to 2.5 mg daily, it reduces nonvertebral 
fractures by 25% and vertebral fractures by 
45%.21 Tibolone relieves vasomotor symp-
toms, can improve libido, and has similar 
contraindications and side effects to con-
ventional MHT, with the important caution 
of increased risk of stroke, especially in 
women over 70 years of age. If the principles 
in this article are being used to treat osteo-
porosis in men, it must be noted that the 
consideration of SERMs and MHT are not 
applicable in men.

Anabolic agents
Anabolic osteoporosis medications actively 
increase bone formation. In Australia, two 
anabolic medications are available: teri
paratide and romosozumab. These are indi-
cated as primary therapy in postmenopausal 
women at very high risk of fracture (see Box), 
but are PBS subsidised only as secondary 
treatment, in the setting of a fracture on 
first-line therapy and with a BMD T-score 
of –3.0 or below (see PBS website for full 
details). Romosozumab has been recom-
mended for the treatment of severe osteo-
porosis in the first-line setting by the PBAC; 
however, at the time of writing, it has not 
been listed on the PBS for this indication. 
Both teriparatide and romosozumab need 
to be privately funded if used as primary 
therapy. In most cases, patients who take 
anabolic therapy should be managed by a 
specialist, and this is also needed for 
PBS-subsidised treatment.

Teriparatide
Teriparatide comprises the first 34 amino 
acids of parathyroid hormone. Parathyroid 
hormone increases both bone resorption 
and formation and, when given as intermit-
tent daily injections, the bone-forming 
properties predominate.37 Teriparatide is a 
daily, usually self-administered, subcutane-
ous injection that is TGA approved for 
24 months of use, but only PBS subsidised 
for 18 months’ duration. Teriparatide reduces 
nonvertebral fractures by 40% and vertebral 
fractures by 70%.20 Typical side effects 
include injection site reactions, musculoskeletal 
pain, nausea, headache, hypercalcaemia and 
dizziness. Nighttime administration is advised. 
Teriparatide is contraindicated in patients with 
a history of bone malignancy or metastases, 
past history of skeletal radiotherapy, unex-
plained elevated alkaline phosphatase levels 
or Paget’s disease because of a theoretical 
risk of osteosarcoma. Increased risk of osteo
sarcoma has been reported in rats using 
teriparatide, but in humans the incidence 
for people using teriparatide is at or lower 
than the population incidence.38

Romosozumab
Romosozumab is a monoclonal antibody that 
inhibits sclerostin, which acts to increase bone 
formation while also suppressing bone 
resorption.39 It is administered as monthly 
injections, usually by a healthcare profes-
sional, for 12 months. Romosozumab reduces 
nonvertebral fractures by 30% and vertebral 
fractures by 70%.21 Side effects include injec-
tion site reactions, headache, musculoskeletal 
pain, flushing, oedema and upper respiratory 
tract symptoms and, rarely, ONJ and AFFs.39 
An association with cardiovascular disease 
has also been reported. The Alendronate-
controlled Study to Determine the Efficacy and 
Safety of Romosozumab in the Treatment of 
Postmenopausal Women With Osteoporosis 
(ARCH) trial compared romosozumab with 
alendronate and showed an increased risk of 
myocardial infarction (0.8% in romosozumab 
group vs 0.3% in alendronate group) and 
stroke (0.8% in romosozumab group vs 0.3% 
in alendronate group).40 This signal was not 
seen in placebo-controlled trials, but post-
marketing TGA surveillance reported nine 

Treatment options for 
postmenopausal women based on 
osteoporosis risk stratification 

Low risk
•	 Nonpharmacological management  

(e.g. maintaining adequate calcium intake 
and vitamin D levels, high-intensity 
progressive resistance exercise and falls 
prevention)

•	 Consider menopausal hormonal therapy 
or selective oestrogen receptor modulator

Moderate risk
•	 Nonpharmacological management
•	 Bisphosphonate 
•	 Menopausal hormonal therapy or 

selective oestrogen receptor modulator

High risk
•	 Nonpharmacological management 
•	 Bisphosphonate
•	 Denosumab
•	 Selective oestrogen receptor modulator

Very high risk 
•	 Nonpharmacological management 
•	 Anabolic agent (with specialist referral)
•	 Zoledronic acid
•	 Denosumab

FEATURE  POSTMENOPAUSAL OSTEOPOROSIS  CONTINUED

EndocrinologyToday  AUGUST 2024, VOLUME 13, NUMBER 3    34	

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://endocrinology.medicinetoday.com.au/et/2024/august



cardiovascular events as of November 2023.41 
For this reason, romosozumab should not be 
used in patients with a history of myocardial 
infarction or stroke, and cardiovascular risk 
factors should be assessed and managed 
before commencement. 

At completion of a course of anabolic 
therapy (18 to 24 months for teriparatide or 
12 months for romosozumab), an antiresorp-
tive medication must be administered as 
consolidation because the anabolic effects are 
reversible and would be lost if not consoli-
dated. Options for consolidation therapy 
include a single dose of zoledronic acid, one 
to two years of oral bisphosphonates or 
denosumab ongoing.

Rare adverse effects of all 
antiresorptive agents
Two adverse effects that have received much 
attention over the past two decades are ONJ 
and AFF. All antiresorptive agents (bisphos-
phonates, denosumab, romosozumab) are 
associated with an increased relative risk of 
ONJ; however, the absolute risk remains low 
at doses and frequencies used for osteoporo-
sis, estimated at one in 10,000 to less than one 
in 100,000.42 This risk is much higher in the 
setting of cancer patients in whom the doses 
of zoledronic acid and denosumab are much 
higher and more frequent. The major risk 
factor for ONJ is invasive dentoalveolar pro-
cedures, such as teeth extractions or dental 
implants; however, even in patients under-
going these procedures, the risk is estimated 
at less than 1%.43 Underlying dental disease, 
poor dental hygiene, chronic use of proton 
pump inhibitors, chemotherapy and gluco-
corticoid medications also increase the risk. 
In practice, clinicians should discuss the risk 
of ONJ with patients initiating antiresorptive 
therapy and encourage good oral hygiene 
(brushing twice daily and flossing daily). If 
there is concern about dental hygiene (mouth 
pain, bleeding or loose or broken teeth) or an 
invasive procedure is planned, dental review 
should be completed before initiating therapy, 
but routine dental examination is not required 
for all people.42 For patients who are already 
taking antiresorptive agents, Australian 
guidelines do not recommend ceasing 
bisphosphonates before invasive dental 

procedures because of their long half-life. 
Patients taking denosumab should have 
invasive dental procedures performed just 
before their next six-monthly dose is due 
(between four and six months after the 
preceding dose), if this is feasible.9

All bisphosphonates (and rarely deno-
sumab) are associated with a small but defi-
nite risk of AFF. AFF is a non-comminuted 
transverse or oblique fracture of the subtro-
chanteric or femoral shaft region, typically 
with minimal or no trauma, and is defined 
by specific clinical and radiological criteria.44 
Patients may present with a prodrome of 
groin, thigh, knee or hip pain, and the AFF 
may be unilateral or bilateral. AFFs are asso-
ciated with continuous, prolonged use of 
antiresorptives, and are more prevalent in 
women of Asian ethnicity. After three to five 
years of bisphosphonate therapy, the risk of 
AFF is about 2.5 fractures per 10,000 person- 
years, increasing to 13.1 after eight or more 
years.45 The risk of AFF relates to continuous 
cumulative use of bisphosphonates, and the 
risk drops rapidly by about 70% per year of 
treatment discontinuation. In practice, 
women should be counselled about the risk 
of AFFs, and if thigh pain occurs during 
treatment, a bilateral plain x-ray of the entire 
femora, followed by MRI or bone scan if 
needed, can be used to diagnose AFF.44

Monitoring on treatment
Monitoring of patients on treatment is pri-
marily clinical – assessment of interim 
fractures, side effects of medication and 
adherence. Pathology may include measure-
ment of vitamin D levels, renal function and 
calcium levels, particularly in patients with, 
or at risk of, impaired renal function, which 
may necessitate a change in management. 
We suggest measuring vitamin D levels before 
each dose of denosumab or zoledronic acid 
because of the risk of hypocalcaemia with 
use of these agents. Bone turnover markers 
widely available in Australia include 
C-telopeptide, a marker of bone resorption, 
and procollagen type 1 N-propeptide (P1NP), 
a marker of bone formation. Antiresorptive 
medications (bisphosphonates and 
denosumab) typically lead to optimal bone 
turnover suppression as reflected by low 

C-telopeptide (ideally to values less than 
200 mcg/L) and P1NP markers. Most women 
do not require routine testing of bone turn-
over markers. Circumstances where testing 
may be appropriate include if poor compli-
ance to, or absorption of, oral bisphospho-
nates is suspected, in which case they will 
not be suppressed, or during a bisphos
phonate treatment pause, whereby rising 
markers may be included, along with BMD 
and other clinical factors, especially fracture 
occurrence, in the decision to restart 
treatment. 

Serial DXA can be performed one to two 
years after commencing therapy and depend-
ing on the indication. Serial DXA should be 
performed on the same machine to allow 
comparison to earlier scans. If performed 
on a different machine, limited comparisons 
can be made as to whether significant 
changes have occurred. The spine is the pre-
ferred site for assessing change, with the total 
hip recommended if the spine is inaccurate 
(for example, due to vertebral fractures or 
degenerative disease).46 Stable or increasing 
BMD is considered treatment success, whereas 
a reduction in BMD while on treatment 
should prompt consideration of compliance 
issues or secondary causes of osteoporosis.12 
In women not treated, or during a treatment 
pause, serial DXA is important to assess for 
loss of BMD, which may prompt treatment 
(re)initiation.47

Conclusion
Osteoporosis affects many women in Aus-
tralia and is an important cause of morbidity 
and mortality as women age. Appropriate 
management can improve BMD and reduce 
fractures. An evidence treatment gap still 
exists and, therefore, efforts should be made 
to bridge this with earlier treatment if indi-
cated. With multiple treatments available in 
Australia, it is important to identify patients 
at high risk of fracture and initiate suitable 
treatment option(s) without delay.� ET
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