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Postmenopausal women and men over 50 years old with minimal trauma fracture i.e. fall from standing height or less. Exclude 
fractures of hands, feet, face and ankle. For robust women sustaining minor fractures within 10 years of menopause, consider 
menopausal hormonal therapy – see practice tips.

Bloods- FBC, UEC, LFT, Calcium total and ionised, phosphate, TSH, and Vit D

Vitamin D/ Calcium/ Lifestyle 
advice to ALL patients

Osteoporosis Management Pathways for 
Minimal Trauma Fractures

Fiona Stanley Fremantle Hospitals Group

Pathway No. 1 - Treatment naïve patients - General (1)

Patient Identification

Investigations

Discussion

Review results Vitamin D:
Level :40-75 nmol/L  Cholecalciferol 25microg daily ongoing
Level <40 nmol/L  Cholecalciferol 75microg/day for 6/52 then 25 microg daily, recheck level before 
starting osteoporosis treatment if baseline was < 25 nmol/L 

Calcium: Calcium supplement 600mg daily if dietary dairy <3 serve or HYPOCALCAEMIA

Protein: target 1.0-1.2g/kg bodyweight in older people

Patient on osteoporosis treatment?
Antiresorptive therapy may increase 
risk of hypocalcaemia in presence 
of significant renal dysfunction. 
Consider seeking specialist opinion. 
See practice tips.

Refer to Pathway No.2

YesNo

Any of following factors:
•	 Lives in residential care
•	 Severe frailty (clinical frailty score 6 or more)
•	 Life expectancy less than 7 years

Concern for adherence e.g. known poor 
medication adherence, cognitive impairment

Referral for BMD DXA scan  
(If not done within prior 2 years)

DXA impractical 
to obtain

Zoledronic acid 5mg IV infusion, yearly for 3 years 
OR oral Risedronate EC 35mg weekly  
OR Denosumab 60mg Sub cut, 6 monthly 
Follow up with GP 
Review fracture risk after 5 years (or after 3 zoledronic 
acid doses). Treat for up to 10 years. GP may 
refer to fragile bone clinic if assistance needed in 
discontinuation. See pathway No.4

Zoledronic acid 5mg IV infusion, yearly for 3 years 
or oral Risedronate EC 35mg weekly; follow up 
with GP to monitor adherence and reassess fracture 
risk after 5 years (or after 3 zoledronic acid doses).  

BMD:T-score of femoral neck or hip or lumbar spine ≤ -2.5

Consider referral to bone 
specialist for privately funded 
osteoanabolic therapy if very 
high risk. See practice tips. 
If not:

Consider commencement of 
osteoanabolic therapy. Refer 
for specialist input/fragile 
bone clinic.

Denosumab 
60mg Subcut, 6 monthly, 
follow up with GP 

Denosumab:  
Adherence to timely doses is highly important. 
Do not delay dose by >4 weeks due to risk of 
rebound bone loss and fracture risk. Do not 
discontinue denosumab without specialist 
oversight.  
Falls:  
Refer to the local falls clinic if ≥2 falls in 12 
months, fear of falling, or seeking rehab.

Dental:  
Early dental assessment and 6 monthly dental 
checks to optimise oral health and reduce the 
incidence of medication-related osteonecrosis of 
the jaw (MRONJ); see pathway 5.
Strength & Balance:  
All benefit from supervised programs. See 
Healthy Bones Australia factsheets. Consider 
exercise physiology referral if not already active. 

Common Side effect of antiresorptive:
•	 Oral bisphosphonates: Gastrointestinal such 

as reflux, pill oesophagitis / oral mucositis, 
nausea, vomiting

•	 IV zoledronic acid: fever and flu-like symptoms
Rare (1/10,000 risk) side effects:
•	 MRONJ approximately 1-10 in 10,000 per 

year
•	 Atypical femoral fracture approximately 1 in 

10,000 per year

eGFR ≥30mL/min

No

No

YesNo

Yes

Yes

Hip, vertebral or ≥2 fractures in last 24 months?

Lifestyle advice:  
ceasing smoking, reducing alcohol 
intake, weight bearing exercises

No

Yes No

Yes
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No Yes

No Yes

No Yes

No Yes

YesNo

Pathway No. 2 - Patients on previous osteoporosis treatment - General (2-5)

Osteoporosis Management Pathways for Minimal Trauma Fractures

Patient on antiresorptive treatment?

Patient on pre-existing antiresorptive treatment > 12 months 

Refer to Pathway No.1

No Yes

Patient adhered to the treatment

At least 1 symptomatic fracture in last 12 months

Has patient had 2 or more fractures? *Check for occult 
vertebral fracture in previous chest or abdomen scan

BMD < - 3.0 at any site?

History of prior MI or stroke?

Yes

Continue antiresorptive, preferably 
parental option:

Zoledronic acid 5mg IV infusion, yearly 
for 3 years OR
Denosumab 60mg Subcut, 6 monthly 

Follow up with GP 
Review fracture risk after 5 years (or 3 
zoledronic acid doses). Treat for up to 10 
years. GP may refer to fragile bone clinic 
if assistance needed in discontinuation. 
See ART discontinuation pathway.

or consider specialist referral for 
privately funded osteoanabolic 

treatment if patient wishes

Consider commencement  
of romosozumab.  

Refer for specialist review/
fragile bone clinic

Romosozumab 210mg Subcut 
every month for 12 months.

If sequencing from denosumab:
•	 Timing: Start 3 months post last 

denosumab dose
•	 Consider restarting 

denosumab after 6th month of 
Romosozumab treatment

Consider teriparatide and refer for 
specialist review/fragile bone clinic

Teriparatide 20microg Subcut daily 
for 18 - 24months.

If sequencing from denosumab:
•	 Use combination therapy:

Initiate teriparatide and denosumab 
concurrently 

No
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Pathway No. 3 - Specialist 

Osteoporosis Management Pathways for 
Atypical Femur Fracture(6)

Patient on bisphosphonate or denosumab with spontaneous or low-trauma, subtrochanteric or femur 
shaft fracture 

Patient 
Identification

Stop bisphosphonate or denosumab 

See practice tips for funding strategies of osteoanabolic agents

Presence of linear lucency at lateral cortex on Xay of contralateral femur 

No Yes

If Symptomatic with pain 
in contralateral hip 

Orthopaedic review for 
prophylactic nailing

Risk estimation for fragility fracture:
•	 	Hip BMD score ≤ - 2.5
•	 	Older age
•	 	A recent fragility fracture within 2 years
•	 	FRAX/Garvan risk > 20% / hip # risk > 3%

Consider bone scan or MRI 
CT reasonable alternative if 

above unavailable

Unilateral or  
non-operated AFF:

1. Teriparatide Subcut 
20microg daily for 18-24 
months

2. If 1 is not an option, 
consider one of the below 
options:
•	 Romosozumab
•	 Selective estrogen 

receptor modulator 
(SERM)

•	 HRT, Calcitonin or 
Calcitriol

Bilateral surgically  
managed AFF:

1. Teriparatide Subcut 
20microg daily for 18-24 
months

2. If 1 is not an option, 
consider either:
•	 Restart bisphosphonate or 

denosumab
•	 Romosozumab
•	 Selective estrogen 

receptor modulator
•	 HRT, Calcitonin or 

Calcitriol

Non-operated AFF:

•	 No evidence for faster 
healing with teriparatide 

If ≥ 2 Denosumab injections, 
give a short course of 
bisphosphonate or SERM 

Surgically  
managed AFF:

Teriparatide can be 
considered for 3-6 months 
for faster healing 

If ≥ 2 Denosumab 
injections, give a short 
course of bisphosphonate 
or SERM 

High risk Low risk 
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Consider sequencing to osteoanabolic therapy.  
May need private script if not satisfying PBS criteria. 

See Practice Tips

No

Drug holiday candidate?

Pathway No. 4 - Specialist 

Osteoporosis Management Pathways after 
prolonged Antiresorptive therapy (ART) (2-5,7-9)

Review fracture risk after 5 years of ART (or 3 Zoledronic acid doses). If fracture occurs,  
go to pathway 2. Consider drug holiday in younger, robust patients with no incident 

fractures in past 2 years and T score > -2.0 to reduce risks of long-term bone suppression. 
Older patients with frailty and high fracture risk are generally not candidates.

Bisphosphonate? Denosumab?

Drug holiday for 12-24 
months
Monitoring and Follow-up:

•	 Bone turnover markers 
(BTMs): monitor CTX and 
P1NP to assess recovery of 
bone turnover

•	 Bone mineral density (BMD): 
reassess at 12 months

•	 Calcium and vitamin D: 
ensure adequate levels 
throughout

Restart ART if significant BMD 
decline, rise in BTM or incident 
fracture.

Discussion of risks of 
denosumab discontinuation:
•	 Risk of rebound bone loss 

increases the longer the duration 
of denosumab, higher BMD gain 
on denosumab and presence of 
prevalent vertebral fractures

•	 Some bone loss inevitable after 
discontinuation; ideally T score 
should be >-1.5

Must consolidate gains 
and prevent rebound bone 
resorption with bisphosphonate:
•	 <3years treatment, oral 

bisphosphonate acceptable. 
Monitor BTM 3 monthly, switch 
to ZA if CTX > 280  
or NTX/Cr >40. 

•	 >3 years treatment, ZA 
preferred. Monitor BTM 3 
monthly, re-dose if CTX >280 or 
NTX/Cr >40. 

Consolidate for 12-24 months 
before drug holiday. 

Restart denosumab if uncontrolled 
rebound or if incident vertebral 
fractures develop.

Successful consolidation

Continue ART. At 10-year mark, 
reassess fracture risk. 

Low risk

Yes

High risk

History of prior MI or stroke?

Romosozumab 210mg 
Subcut every month for  
12 months.

If sequencing from 
denosumab:

•	 Timing: Start 3 
months post last 
denosumab dose

•	 Consider restarting 
denosumab after 
6th month of 
Romosozumab 
treatment

Teriparatide 20microg  
Subcut daily for 18-24 months.

If sequencing from 
denosumab:

•	 Combination therapy:
Initiate teriparatide 
and bisphosphonate 
concurrently 

No Yes

Restart ART after

KEY

ZA = 
Zoledronic acid
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Referral to oral and maxillofacial surgery

Risk Minimization and Medical  
Management of Medication-related 
Osteonecrosis of the jaw (MRONJ) (1,10,11)

Pathway No. 5 - Specialist 

NoYes

Liaise with dentist/maxillofacial 
surgeon regarding completing high risk 

procedures and to obtain clearance 

Optimize dental health 
concurrently to initiation of ART

Commence treatment AND risk minimising strategies:
•	 Education on risk of MRONJ and advise 6 monthly dental check-ups 
•	 Maintaining good oral hygiene and use of fluoridated toothpaste
•	 Early dental review for dental symptoms and manage ill-fitting dentures
•	 Healthy diet and reduction in sugary snacks and drinks
•	 Smoking cessation and reduce alcohol consumption
•	 Minimization of glucocorticoid exposure
•	 Good communication with dentist to manage dental procedures while receiving ART.

	- Subsequent dento-alveolar procedures should be timed to occur 4 months after: 
	» Last denosumab injection. Do not delay next dose by > 4 weeks.
	» No role for withholding bisphosphonates
	» Dental risk minimization techniques: minimize invasive procedures e.g. root canal treatment rather 
than extraction, chlorhexidine mouthwash, primary socket closure, adjustment of ill-fitting dentures

	» Low threshold for antibiotics, close follow up post-invasive dental procedures

Patient develops clinical and radiological evidence of MRONJ

Early stage ONJ (stage 1-2): temporary 
discontinuation particularly for oral bisphosphonates 

Advanced ONJ (stage 3) or uncontrolled infection: 
treatment should be stopped 

 *Requires multidisciplinary and case base discussion 

Non-operative or operative intervention 
based on the stage of the disease and 

surgeons’ evaluation

8 weeks of Teriparatide* treatment can be considered 
*non-PBS	 *Limited evidence 

Early dental assessment and completion of invasive dental procedures before starting ART in high-risk patients:
•	 Oncology patients on chemotherapy and/or radiotherapy, anti-angiogenic monoclonal antibodies or with bony lesions, patients concurrently 

on systemic glucocorticoids, diabetics, anaemia and patients on renal dialysis
•	 Planned/anticipated invasive dental procedures (e.g. tooth extraction, dental implant)
Any of the above?
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Practice Tips

1.	Very high fracture risk
The concept of very high fracture risk is described in the 
latest RACGP / Healthy Bones Australia Osteoporosis 
Management and Fracture Prevention guideline.1 
These patients benefit from first line treatment with 
osteoanabolic therapy. Exposure to prior antiresorptives 
attenuates the benefits from osteoanabolic drugs. 
Not all patients who fall within this category will fulfill PBS 
criteria, but patients may want to access osteoanabolic 
therapy on a private script due to the potential benefits. 
Very high risk is defined by the RACGP / Healthy Bones 
Australia as:
	- T-score ≤ -3.0 and

•	 Recent fracture within 2 years or
•	 History of 2 or more fractures or
•	 Presence of clinical risk factors such as 

glucocorticoid, low BMI, recurrent falls or
•	 FRAX 10 year major osteoporotic fracture risk ≥ 

30% or hip fracture risk ≥ 4.5%

2.	Menopausal hormonal therapy (MHT)
Systemic oestrogen in moderate doses can be 
considered in women who are within 10 years of the 
menopause and have moderate absolute risk of fracture. 
MHT has data supporting fracture risk reduction including 
hip fracture risk reduction of approximately 30%. 
Women who have an intact uterus need to be covered 
with a progestogen as well due to the risk of uterine 
cancer in unopposed oestrogen therapy. Transdermal 
formulations can reduce venous thromboembolism risk 
associated with oral MHT. See https://hub.menopause.
org.au/Play?pId=c05bee02-3ecb-4558-860d-
c6f8104c0a80#pdfGallery (12)

3.	Renal failure and osteoporosis
Older patients with osteoporosis frequently have 
comorbid renal dysfunction and most still benefit from 
antiresorptive treatment to reduce fracture risk. However, 
several considerations apply when eGFR is <30, and 
particularly if <20. 
•	 Hypocalcaemia can be precipitated by parenteral 

forms of antiresorptive therapy (zoledronic acid and 
denosumab) due to reduced activation of vitamin D 
resulting in poorer intestinal calcium absorption. This 
risk is further increased if a recent iron infusion has 
been given due to transient rises in FGF-23 further 
impairing vitamin D activation. The incidence is 30x 
higher in denosumab compared to bisphosphonates 
and can be severe requiring prolonged intravenous 
replacement. Severe hypocalcaemia increases 
the risk of cardiac arrythmias and death. 
This risk is reduced with the use of calcitriol 
0.25microg - 0.5microg per day and regular calcium 
supplementation. Regular monitoring of PTH, calcium 
and phosphate balance is required when calcitriol is 
used on a long-term basis.

•	 Bisphosphonates are renally excreted and may 
worsen renal function. The risk is highest in parenteral 
administration and rapid rate of administration. Use of 
bisphosphonates in this stage of renal function is off 
label and should be under specialist management.

•	 Prevalence of metabolic bone disease associated 
with chronic kidney disease (CKD-MBD) rises with 
decreasing eGFR levels. A subtype of CKD-MBD is 
adynamic bone disease which can be worsened by 
antiresorptive therapy. Biochemical clues include PTH 
within normal range or low-normal ALP which may 
suggest low bone turnover. However, the absence of 
these features does not fully exclude the possibility of 
adynamic bone disease.

•	 Most bone turnover markers are impacted by renal 
dysfunction including CTX, NTX and P1NP. Bone 
specific ALP is not impacted and can be considered. 

If there are no contraindications to the use of calcitriol, 
and the risk of low bone turnover states is low, consider 
the use of denosumab with regular calcium and calcitriol 
supplementation in the treatment of osteoporosis with 
significant renal dysfunction under specialist guidance.
Exercise caution in initiating denosumab in the setting 
of an eGFR <30. Monitor calcium concentrations and 
for symptoms of hypocalcaemia. 
Avoid initiating denosumab in the setting of eGFR 
<30 and either pre-existing hypocalcaemia or 
malabsorption due to risk of precipitating severe 
symptomatic hypocalcaemia. Avoid denosumab in 
close proximity to an iron infusion. Liaise with patients’ 
nephrologist if known to a renal physician.

https://hub.menopause.org.au/Play?pId=c05bee02-3ecb-4558-860d-c6f8104c0a80#pdfGallery
https://hub.menopause.org.au/Play?pId=c05bee02-3ecb-4558-860d-c6f8104c0a80#pdfGallery
https://hub.menopause.org.au/Play?pId=c05bee02-3ecb-4558-860d-c6f8104c0a80#pdfGallery
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4.	Acute phase reactions with  
zoledronic acid

Acute phase reactions are common with the initial 
dose of zoledronic acid, occurring in approximately 1 
in 5 patients. Symptoms include fever, arthralgias and 
myalgias akin to a flu like reaction. The onset is typically 
at the second to third day following the infusion and 
majority are self-limiting resolving within days. They can 
be treated symptomatically with antipyretics, however, 
are uncomfortable and can affect adherence to future 
treatments. Rare severe reactions have been reported 
such as uveitis. The risk is lower in subsequent infusions 
(approximately 1 in 100). 
A 3-day course of dexamethasone has been shown to 
reduce the risk of acute phase reactions. Consider the 
use of oral dexamethasone 4mg given 1.5 hours prior to 
infusion, followed by 4mg daily for 2 more days.(13)

5.	Funding options for  
osteoanabolic agents

The PBS has strict BMD and fracture criteria for 
reimbursement of osteoanabolic agents. While the PBS 
criteria encompass most patients at very high fracture 
risk who would benefit from these agents, some patients 
may not satisfy all criteria despite having a genuine need 
for them. 
Consider:
•	 To satisfy BMD criteria

	- Performing a BMD scan of the forearm if not already 
done

	- Referral for QCT BMD scan of the spine (available 
at certain private radiology providers) which is less 
affected by osteoarthritic changes

•	 To satisfy fracture criteria
	- Reviewing previous chest or abdominal scans to 

identify occult vertebral fractures
	- Obtaining plain x-ray of thoracolumbar spine looking 

for new occult vertebral fractures

Options for those who do not satisfy PBS
•	 Hospital funded IPA for osteoanabolic agent

	- If combined treatment with denosumab required, 
patient to privately fund denosumab

•	 Amgen Costshare Program
	- Patient will receive every 3rd dose of Romosozumab 

free reducing cost from ~$4800 to ~$3200 for a 
12-month course

	- Register at www.amgencostshare.com.au

6.	Medication Related Osteonecrosis of 
the Jaw

Medication related osteonecrosis of the jaw (MRONJ) 
is an area of exposed bone in the jaw persisting for 
longer than 8 weeks in a patient exposed to implicated 
medications, without prior history of jaw radiation or obvious 
metastatic bony disease. Medications associated with the 
development of MRONJ include antiresorptive agents such 
as bisphosphonates and denosumab, anti-angiogenic drugs 
such as bevacizumab, and tyrosine kinase inhibitors such 
as cabozatinib, lenvatinib and sunitinib. Romosozumab is a 
weak antiresorptive and some cases of MRONJ have been 
reported. 
The risk of MRONJ in patients treated for osteoporosis 
is low and anti-fracture benefits far outweigh the risk. In 
bisphosphonates, the risk estimated to be between 0.02 - 
0.05% per year. The risk in denosumab may be higher with 
some studies estimating it as 0.04-0.3% per year. Following 
dental extraction, the risk rises acutely by approximately 
10-fold (post-extraction risk in bisphosphonates 0-0.15%, 
denosumab 1%). This is in contrast to significantly higher 
risk in the oncologic setting, where MRONJ incidence is 
estimated to be as high as 18% with zoledronic acid and as 
high as 6.9% with denosumab10. 
The risk of MRONJ also increases with duration of therapy, 
with treatment duration of >4 years considered to convey a 
higher risk1. Other risk factors include smoking, presence of 
systemic glucocorticoids, diabetes, anaemia or end stage 
renal failure on dialysis. 
Current guidelines recommend completion of invasive 
dental procedures prior to commencement of ART in the 
oncologic setting due to its high risk. In osteoporosis, 
consider their risk for fracture against the risk of MRONJ. 
The AAOMS 2022 position paper, current Therapeutic 
Guidelines (published September 2025) and Healthy Bones 
Australia Consensus Statement on MRONJ acknowledge 
that commencement of ART and optimization of dental 
health can occur concurrently, with the aim of completing 
dental work within 6 months of the first dose10,14,15.

http://www.amgencostshare.com.au
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