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Multiple myeloma is a haematological malignancy characterised by clonal
proliferation of plasma cells within the bone marrow, frequently associated
with osteolytic bone lesions, hypercalcaemia, anaemia, and renal impairment.
In Australia, more than 2,600 people were diagnosed with multiple myeloma in
2022, with over 80% presenting with bone lesions and skeletal-related events
(SREs) at diagnosis.  The presence of osteolytic lesions or fractures is linked to
increased mortality and reduced event-free and overall survival, even in the
era of modern therapies.

1

2

2,3

In multiple myeloma, plasma cells secrete factors which increase local
osteoclastic recruitment and activity, these include receptor activator of
nuclear factor kB ligand (RANKL), CC chemokine ligand 3 (CCL3), CXC
chemokine ligand 12 (CXCL12) and interleukin 6 (IL-6).  Malignant plasma cells
also secrete factors which inhibit osteoblast function, including dickkopf-1
(DKK-1) and secreted frizzled-related protein 2 (SFRP2).  This suppression of
osteoblast activity prevents the compensatory increase in bone formation,
causing localised bone loss resulting in overt osteolytic lesions.  

2,4

5

2

Clinical trials have demonstrated that anti-resorptive therapies, including
bisphosphonates (zoledronic acid, pamidronate) and denosumab, significantly
reduce SREs and pain in patients with multiple myeloma. Current evidence
supports initiating anti-resorptive therapy in all newly diagnosed patients,
regardless of the presence of detectable osteolytic lesions (Level I, Grade A).4

This guideline is based on a comprehensive systematic review of literature
from 1995 to 2024 using Medline and Cochrane databases. Search terms
included “multiple myeloma,” “myeloma bone disease,” “bisphosphonates,”
“denosumab,” and “osteonecrosis.” Priority was given to randomised, double-
blind clinical trials, supplemented by large cohort studies due to limited head-
to-head comparisons of bone resorptive agents.

Introduction
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LEVELS OF EVIDENCE

1
Evidence obtained from a systemic review of all relevant randomised
controlled trials.

2 Evidence obtained from a randomised controlled trial.

3-1 Evidence obtained from a pseudorandomised controlled trial.

3-2
Evidence obtained from a comparative study with concurrent controls such as
non-randomised experimental trial, cohort study, case-control study or
interrupted time series with a control group

3-3
Evidence obtained from a comparative study without concurrent controls such
as historical control study, two or more single arm study, interrupted time series
without a parallel control group

4 Evidence obtained from expert committee reports or opinions and/or of
respected authorities.

GRADES OF RECOMMENDATIONS

A Body of evidence can be trusted to guide practice (Evidence level 1).

B
Body of evidence can be trusted to guide practice in most situations (Evidence
level 2).

C
Body of evidence provides some support for recommendations(s) but care
should be taken in its application (Evidence level 3-1).

D
Body of evidence is weak and recommendation must be applied with caution
(Evidence level 3-2, 3-3, 4)

Levels of evidence and grades of recommendations
(National Health and Medical Research Council)77

Table One
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Treatment options for myeloma bone disease (MBD) 

→  The treatment of myeloma bone disease includes anti-resorptive therapies,
radiotherapy and surgical interventions in selected patients. 

→ The evidence for duration and dosing frequency of bisphosphonates beyond
24 months is contentious and should be guided by clinical judgement and
individual assessment.

→ Patients with multiple myeloma and severe renal impairment have limited
treatment options for myeloma bone disease. These include pamidronate and,
possibly, denosumab. The risk of hypocalcaemia is higher with denosumab,
requiring cautious monitoring and management. Further data in this
population of patients are awaited.

→ Adverse effects of anti-resorptive therapies are uncommon but can be
debilitating and preventive action should be considered. 

→ Further research into the utility of bone turnover markers for guiding anti-
resorptive therapy in myeloma bone disease may provide significant clinical
benefit. 

→ Therapeutic strategies aimed at enhancing osteoblastic activity represent a
potential therapeutic strategy.
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Bisphosphonates

Mechanism of action 

Bisphosphonates are pyrophosphate analogues which bind to hydroxyapatite
crystals in exposed bone surfaces, which are then absorbed by osteoclasts
during bone remodelling. Bisphosphonates increase osteoclastic apoptosis
and reduce osteoclast activity. Second-generation bisphosphonates such as
pamidronate, and third-generation bisphosphonates, such as zoledronic acid,
have a nitrogen-containing side-group in their chemical structure which
greatly increases their efficacy.  7–9

There has been no improvement in access to the different types of
bisphosphonates for myeloma bone disease in Australia since the previous
Myeloma Australia’s Medical and Scientific Advisory Group (MSAG) guidelines
in 2017.  Current available therapies are pamidronate and zoledronic acid. 10

Choice of bisphosphonates 

Zoledronic acid has been shown to be at least as effective as pamidronate in
reducing rates of SREs in MM patients, with a possible survival advantage with
its use.  11

A small, double-blind, randomised-controlled trial (RCT) comparing zoledronic
acid and pamidronate in patients with osteolytic lesions from myeloma or
breast cancer reported non-inferiority of  zoledronic acid to pamidronate in
reducing rates of SREs in the myeloma cohort, while a retrospective, US-based
study in 1018 myeloma patients reported improvement of overall survival and
fewer SREs with zoledronic acid compared to pamidronate.11,12

In the management of hypercalcaemia in multiple myeloma, there is scarce
data to indicate whether pamidronate or zoledronic acid is more effective.  A
small, pooled analysis of 287 patients with hypercalcaemia of malignancy
suggested the superiority of zoledronic acid over pamidronate in the time to
improvement of calcium levels. Therefore, for patients with hypercalcaemia of
malignancy without severe renal impairment, zoledronic acid may be the
preferred option over pamidronate (Level III-1, Grade C).  

4

 13
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Commencement and cessation of treatment 

Bisphosphonate therapy should be considered in all patients with symptomatic
myeloma irrespective of the evidence of bone disease (Level I, Grade A).
Results from the MRC Myeloma IX trial support the use of bisphosphonates in all
patients, with the reduction of rates of subsequent lytic bone disease and
improvement in progression-free survival with zoledronic acid, even in those
without osteolytic lesions at diagnosis.

10,14,15

8,16-18

A RCT in 170 myeloma patients comparing the effect of monthly zoledronic acid
therapy over 2 or 4 years, showed no difference in overall survival or
progression-free survival between the two cohorts; however, the rate of SREs
were significantly reduced in the group who received prolonged therapy.  This
was confirmed in the Nordic Magnolia Study, which compared outcomes of 193
patients with an additional two years of zoledronic acid therapy versus
observation.  Clinical judgment is suggested for continuation of
bisphosphonate therapy beyond 2 years (Level II, Grade C). As patients who
have achieved a complete response to their antimyeloma therapy may not
benefit from ongoing bisphosphonate therapy, cessation of bisphosphonate
therapy should be considered in view of risk of toxicity with long-term
bisphosphonate therapy.

19

20

21

Dosing interval studies have reported non-inferiority of 12 weekly zoledronic
acid compared to 4 weekly dosing in the prevention of SREs during the first 2-
years of treatment, suggesting that administration at 12 weekly intervals may
be adequate, although interpretation is limited in the absence of a control
group.21

Reduction of frequency of zoledronic acid should be considered on an
individualized basis following 12 months of therapy, in the absence of disease
progression (Level III-2, Grade D).22-24

If bisphosphonate treatment is ceased, consideration of re-commencement of
treatment at biochemical relapse should be undertaken as this may prevent
progression of bone disease, as reported in a RCT by the Spanish Myeloma
Group, which compared the rates of progressive bone disease with or without
zoledronic acid in 100 previously treated myeloma patients.  The doses of
zoledronic acid used in this study was 4mg IV every 4 weeks,  for 12 doses.

25
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Renal impairment occurs in up to 20-50% of patients with newly diagnosed
myeloma.  As bisphosphonates are excreted via glomerular filtration and
tubular excretion, sustained plasma concentrations of drug and increased
skeletal retention is associated with renal impairment  and serum creatinine
should be checked prior to each bisphosphonate dose.

26

,

27

Adverse effects of bisphosphonates 

Renal impairment

For pamidronate, no dose reduction is required in patients with creatinine
clearance <60 mL/min; however, the infusion time should be increased to 4
hours in these patients. In patients with severe renal impairment (creatinine
clearance <30 mL/min), zoledronic acid is contraindicated with limited data for
pamidronate.28

Osteonecrosis of the jaw in patients treated with bisphosphonates

Current dosing guidelines from the Australian Medicines Handbook
recommend dose adjustment of zoledronic acid based on creatinine
clearance. 

Osteonecrosis of the jaw (ONJ) is an uncommon but serious adverse effect
that may occur following bisphosphonates or denosumab (see below) due to
reduced osteoclastic activity, with reported incidence of ONJ in cancer patients
treated with zoledronic acid ranging from 0.7-6.7%.  A retrospective analysis
of 252 patients treated with pamidronate and/or zoledronic acid for bone
metastases and another study of 106 patients with myeloma suggested
increased risks of ONJ with zoledronic acid compared to pamidronate, with risk
increment with cumulative doses.  Additional risk factors for ONJ include
dental surgery, pre-existing inflammatory dental disease such as periodontal
disease, poor oral hygiene and corticosteroid use.  

8,29

25,30,30

29

A double-blind, phase 3 RCT by the Nordic Myeloma Study Group of 504
patients assigned to either pamidronate 30mg or 90mg, showed that fewer
patients in the 30mg group (2 patients vs 8 patients) developed ONJ.   Dose
reduction of pamidronate may therefore be considered in patients at high risk
of ONJ development (Level III-1, Grade D).

25
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Several guidelines and reviews on ONJ include recommendations for a
comprehensive dental examination and completion of required dental surgery
prior to the initiation of bisphosphonates or denosumab (Level III-3, Grade C),
but there is no consensus on the use of antibiotics or  antimicrobial mouth
rinses prior to dental interventions.  It would be prudent to liaise with the
dental surgeon and dose according to dental assessments and local
institutional guidelines (Level III-3, Grade C).  

22,23,29,33

34-36

Bisphosphonate holidays have been suggested as a modality to minimize the
risk of ONJ in patients in need of dental interventions whilst on bisphosphonate
therapy, largely based on their pharmacokinetics (Grade D
recommendation).  A Cochrane review in 2022 concluded that there is
insufficient evidence to support the use of drug holidays for prevention of ONJ
in patients undergoing dentoalveolar surgery whilst on antiresorptive
therapy].  Nevertheless, interruption of bisphosphonates in the peri-procedure
period is unlikely to be harmful and is therefore advocated by MSAG (Grade D
recommendation). 

22,35,37

38

Markers of bone turnover such as N-terminal procollagen type 1 peptide (P1NP),
osteocalcin, bone alkaline phosphatase, C-terminal crosslinking peptide type 1
(βCTX1) and N-terminal telepeptide-1 (NTX), may reflect the levels of turnover
suppression in patients and are usually suppressed in patients on anti-
resorptive therapies. However, peri-procedural βCTX1 levels in the prediction of
ONJ risks can be unreliable and is of limited clinical utility.35,39

The incidence of AFF associated with bisphosphonates is low, occurring in less
than 0.2% of cases, with the majority of data derived from bisphosphonates use
in patients with osteoporosis.  Data on AFF in cancer patients is more limited,
with reported rates ranging from 0.2-1.2% in patients on anti-resorptive therapy
during treatment for malignancies.  While some studies suggests that
cessation of bisphosphonates may reduce the risk of AFF, this association has
not been confirmed. 

40

41

Atypical femoral fractures (AFF)
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Drug access 

In Australia, the Pharmaceutical Benefits Scheme (PBS) subsidises
pamidronate and zoledronic acid for the treatment of MBD.

Recommendations regarding
treatment with bisphosphonates 

B O X  O N E

→ Bisphosphonate treatment should be commenced in patients with
newly diagnosed multiple myeloma requiring treatment, with or
without osteolytic bone lesions (Level I, Grade A).

→ The choice of bisphosphonate is monthly zoledronic acid at 4mg or
renally adjusted dose, or pamidronate 90mg (Level I, Grade A).

→ Zoledronic acid may be preferred due to shorter infusion time and
a possible survival advantage (Level II, Grade C). Pamidronate 30mg
may be preferred in patients who are at higher risk of ONJ
development (Level III-1, Grade D). 

→ Bisphosphonate treatment should be given for 2 years (Level II,
Grade C). Consider extension of dosing intervals to 3-monthly after
the initial 12 months in the absence of disease progression (Level II,
Grade D). Continuation of treatment beyond 2 years is guided by
clinical judgement and individual assessment, however cessation of
therapy should be considered based on the risk of long-term
toxicities such as AFF (Level II, Grade D). 

→ Calcium and vitamin D supplementation should be commenced
with bisphosphonate treatment after resolution of initial
hypercalcaemia, if present (Level I, Grade A). Regular monitoring of
renal function, serum calcium and vitamin D levels should be
performed whilst on bisphosphonates treatment (Level I, Grade A).
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→ In cases of ONJ, bisphosphonate treatment should be
discontinued. The decision for resumption of bisphosphonate
treatment should be guided by the degree of gum healing and ideally
in consultation with the specialist dental surgeon (Level IV, Grade D).

→ There is no evidence to support the use of bone turnover markers in
the prediction of ONJ development, their use in routine practice is not
recommended.

→ There is no evidence to support the use of bone turnover markers in
the prediction of ONJ development, their use in routine practice is not
recommended.

→ Bisphosphonate retreatment should be considered with a relapse
of myeloma (Level III-2, Grade B). 

→ Zoledronic acid is contraindicated in patients with CrCl <30
mL/min] There is limited evidence for the use of pamidronate in
patients with CrCl <30 ml/min and therefore pamidronate should be
used with caution in this group of patients (Level III-3, Grade D).

Recommendations regarding
treatment with bisphosphonates 

B O X  O N E  ( C O N T I N U E D )

→ A comprehensive dental examination should ideally be performed
prior to the initiation of bisphosphonates (Level III-3, Grade C). There is
no evidence to support withholding bisphosphonates to prevent or
reduce the risk of ONJ. However, interruption in the peri-procedure
period is unlikely to cause harm and is therefore recommended
(Grade D). 
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Denosumab

Denosumab is a fully humanised, highly specific monoclonal IgG2 antibody
that binds to RANKL, which is produced mainly by bone marrow mesenchymal
stromal cells, osteoblasts, osteocytes, as well as activated lymphocytes and
endothelial cells.  By binding to RANKL, denosumab inhibits osteoclast function,
activity, and survival, with an associated reduction in the rates of SRE.

2

5

Mechanism of action 

Like bisphosphonates, denosumab is given monthly; however, it is administered
subcutaneously resulting in a shorter infusion time compared with
bisphosphonates. 

A phase III, double-blind RCT (NCT01345019) conducted in 1718 myeloma
patients, compared subcutaneous denosumab 120mg every 4 weeks to
intravenous zoledronic acid 4mg every 4 weeks.  The study met its primary
endpoint, demonstrating non-inferiority of denosumab compared with
zoledronic acid for time to SRE during the study, and there was no difference in
overall survival between the denosumab and zoledronic acid groups. 

5

The incidence of the most common grade 3 or worse adverse events
(neutropenia, thrombocytopenia, anaemia and febrile neutropenia) were
similar for denosumab and zoledronic acid. Adverse events related to renal
toxicity were lower with denosumab group (10%) versus zoledronic acid group
(17%). Most notably, hypocalcaemia was more common in the denosumab
group (17%) versus the zoledronic acid (12%) group.

Evidence

This NCT01345019 study supported findings of a phase III RCT which compared
denosumab to zoledronic acid in 180 patients, meeting its primary endpoint of
non-inferiority of denosumab to zoledronic acid with regards to time to first on-
study SRE.42

The use of denosumab can be considered in patients with newly diagnosed
myeloma (Level II, Grade A).
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Adverse effects of denosumab 

Denosumab is not renally excreted and has been suggested to be a safer
alternative to bisphosphonates in patients with impaired renal function. In the
pivotal FREEDOM trial comparing denosumab versus placebo in 7808 women
with osteoporosis, long-term follow up data in patients with stage one to four
chronic kidney disease (CKD), confirmed no significant differences in calcium
levels or adverse effects on renal function.  43,44

However, the safety and efficacy of denosumab in those with more severe
kidney disease (haemodialysis or stage 5 CKD) is uncertain as studies have
generally excluded these patients. There is limited data from case reports and
small retrospective observational cohort studies in osteoporosis concluding
that denosumab is effective and safe in patients on haemodialysis.45

Denosumab use in patients with renal impairment

The incidence of hypocalcaemia in the FREEDOM trial was <1%; however,
subsequent cohort studies and real-world data suggests that the incidence of
hypocalcaemia is higher at 4-8%.  Risk factors for the development of
hypocalcaemia post denosumab injections include renal impairment
especially patients on haemodialysis, vitamin D deficiency, and pre-
denosumab hypocalcaemia.  Hence, in patients with renal impairment,
supplementation with vitamin D and close monitoring of calcium levels post
denosumab administration is highly recommended. 

44-47

44,45,47,48

It should be noted that the dose of denosumab for treatment of osteoporosis is
much lower, at 60mg every 6 months, than that recommended in the
treatment of MBD, which is 120mg every month.45,49

The safety of denosumab in myeloma patients with severe renal impairment is
unclear, as the NCT01345019 trial excluded patients with creatinine clearance of
less than 30mL/min.5
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Early data from an ongoing, phase II multi-centre trial, aiming to recruit 40
patients with myeloma and severe renal impairment (CrCl <30mL/min), to
receive subcutaneous denosumab 120mg every 4 weeks for 12 doses suggests
that denosumab can be safely administered in patients with severe renal
impairment.  In a retrospective cohort of 98 patients with multiple myeloma
and severe renal impairment (eGFR <30ml/min/1.73m ), denosumab was
administered to 84 (85.7%) patients at a dose of 120mg monthly, while 14
(14.3%) patients received 60mg monthly. Hypocalcaemia was observed in 52%
of patients predominantly at grades 1 to 3 (25.5-35.3%), with grade 4
hypocalcaemia occurring in 5.9%.  

50

2

The study’s authors conclude that denosumab is effective and safe in
myeloma patients with severe renal impairment; however, proactive
monitoring and management of hypocalcaemia are required.  48

The risk of ONJ is similar for both denosumab and zoledronic acid. In the
NCT01345019 trial comparing denosumab and zoledronic acid in patients with
myeloma, the rates of ONJ were similar in both groups of patients with median
time to onset at 17.3 months versus 13.6 months.  Therefore, similar measures to
reduce the risk of ONJ should be adopted, which include a comprehensive
dental examination prior to commencing denosumab therapy and completion
of dental surgery prior to commencement of denosumab (Level III-3, Grade C). 

5

Similarly, antibiotic prophylaxis can be considered based on the presence of
dental and periodontal infections and local guidelines, if dental intervention is
required after commencing denosumab (Level III-3, Grade C).22,23,33-35

Osteonecrosis of the jaw in patients treated with denosumab

Atypical femoral fractures in patients treated with denosumab

The dose of denosumab administered for the treatment of solid organ bone
metastasis is similar to that used in the treatment of MBD. Literature suggests
that the incidence of AFF in patients receiving denosumab for bone metastasis
ranges from 0.4-1.8%; however, prior exposure to bisphosphonates may
influence the rates of AFF in this group of patients.51,52
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Cessation of denosumab 

It is important to note that in patients with osteoporosis, discontinuation of
denosumab is followed by an increase in bone turnover markers with
subsequent increased risk of vertebral fractures.  In their most recent
guideline for osteoporosis, the European Calcified Tissue Society (ECTS)
recommend that an alternative antiresorptive therapy, for example, zoledronic
acid should be commenced 6 months post discontinuation of denosumab
followed by regular monitoring of bone turnover markers at 3 and at 6 months
post zoledronic acid administration. If there is an increase in bone turnover
markers, another dose of zoledronic acid may be given (Level II, Grade C).  The
most recent EHA-ESMO and IMWG guidelines have also recommended that a
dose of zoledronic acid be administered at least 6 months post denosumab
cessation (Level II, Grade C), or to continue denosumab but at 6-monthly
dosing intervals (Level IV, Grade D). The level of evidence for these
recommendations, however, is low, and there is no guidance on management
of patients with severe renal dysfunction.

46,53-57

53

Denosumab is funded by PBS for treatment of osteoporosis, at a dose of 60mg
every 6 months. However, as denosumab is not funded by PBS for MBD, its use
in myeloma is limited. Patients with myeloma, despite being on denosumab for
osteoporosis, will still need to be treated with bisphosphonates for MBD. 

Drug access 
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Recommendations regarding
treatment with denosumab

B O X  T W O

→ Calcium with vitamin D supplementation should be
commenced with denosumab therapy, after resolution of
hypercalcaemia, if present (Level I, Grade A).

→ Patients with renal impairment are at higher risk of
symptomatic hypocalcaemia and therefore calcium levels should
be monitored (Level I, Grade A).

→ There is an increased risk of vertebral fractures post
discontinuation of denosumab in patients with osteoporosis.
Consideration therefore should be given to administering at least
one dose of bisphosphonate within 6 months of denosumab
discontinuation (Level IV, Grade C) or continuing denosumab at 6-
monthly dosing interval (Level IV, Grade D).

→  Optimal duration of therapy with denosumab has not been
defined. 

→  Denosumab is not funded by PBS in Australia for the
treatment of MBD at present (January 2026). 

→ Denosumab, dosed at 120mg monthly, is an alternative
antiresorptive treatment for MBD in newly diagnosed myeloma
(Level II, Grade A). 

→ Denosumab may be used for treatment of MBD in myeloma
patients with mild to moderate renal impairment (Level II, Grade
B). Use of denosumab in severe renal impairment, defined as
creatinine clearance less than 30mL/min, may be considered with
caution (Level IV, Grade D). 
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Role of surgery or radiotherapy in the treatment of MBD 

Despite improved overall survival of patients with access to newer, more
effective myeloma therapies, patients with osteolytic disease and vertebral
crush fractures remain significantly functionally restricted with pain and spinal
instability relating to fractures. 

A consensus statement by IMWG in 2019 concluded that the focus of treatment
should be systemic control of myeloma. There may be a role for cement
augmentation (a referral to spinal surgeons is required) for patients with:

→ Persistent significant pain at an unhealed fracture site (acute, subacute
or chronic).
→  Persistent significant symptoms after 4 weeks of treatment affecting
their daily activities.
→  Significant pain due to fractured vertebral body.
→  Significant pain associated with disability. 

(Level II, Grade C).58

The role of radiation therapy in patients with myelomatous lesions was also
addressed by the clinical practice guideline by Musculoskeletal Tumor Society
(MSTS), American Society for Radiation Oncology (ASTRO) and American
Society of Clinical Oncology in 2019, recommending radiation therapy in those
at risk of femur fractures to decrease fracture rates (Level III-2, Grade B).59

Furthermore, adjunct radiotherapy should also be considered for patients
undergoing prophylactic femur stabilisation surgery, to reduce pain, improve
functional status and reduce the need for further intervention (Level IV, Grade
D).  22,59
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Utility and role of serum bone turnover
markers in monitoring MBD 

Osteoclastic bone resorption leads to the release of collagen breakdown
products that can be measured in the serum or urine. The commonly
measured markers are C-terminal telopeptide of type 1 collagen (βCTX1) and
N-terminal telopeptide of type 1 collagen (NTX).  Bone resorption markers are
usually suppressed in patients on antiresorptive therapies. 

60

Various guidelines in the treatment of osteoporosis have recommended the
use of bone biomarkers to monitor and adjust the duration of treatment of
osteoporosis with anti-resorptive agents.  There are small studies and a
systematic review exploring the use of bone turnover markers in myeloma. The
Z-MARK study implemented infusions of zoledronic acid monthly or every 3
months in 121 patients based on the levels of the urinary NTX; however, baseline
levels of NTX were not predictive of SREs.  An exploratory analysis of the
Myeloma IX trial also showed that increases in NTX in patients with normal
baseline NTX levels did not precede SREs.

60,61

62

17

These studies conclude that patients with symptomatic myeloma have
increased bone turnover markers compared to patients with monoclonal
gammopathy of uncertain significance (MGUS) or normal controls. .
However, the utility of serum bone turnover markers in monitoring of the
progression of MBD or in adjustment of dosing intervals of anti-resorptive
therapies has not been proven. 

63,65

Currently, there remains no evidence to support the use of anti-resorptive bone
therapy in patients with monoclonal gammopathy of uncertain significance
MGUS  or smouldering myeloma.  Moreover, there is also no evidence to
support the use of systemic anti-resorptive bone treatment in solitary
plasmacytoma.  Anti-resorptive therapy is recommended in these groups of
patients only if they have co-existing osteoporosis (Level I, Grade A).

66

67

MBD in MGUS or smouldering myeloma 
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Conclusion 

Anti-resorptive therapy with zoledronic acid, pamidronate, or denosumab
should be considered for all newly diagnosed multiple myeloma patients,
regardless of the presence of osteolytic lesions. Denosumab offers a viable
alternative to zoledronic acid, particularly in patients with renal impairment,
though monitoring for the development of hypocalcaemia in dialysis patients
is highly recommended as significant hypocalcaemia may occur in spite of
regular oral calcium supplementation. 

Cessation of denosumab has been associated with an increased risk of
vertebral fractures in patients with osteoporosis; therefore, dosing of alternative
anti-resorptive therapies or continuing denosumab at a reduced frequency
should be considered.

Both bisphosphonates and denosumab carry similar risks of osteonecrosis of
the jaw (ONJ) and atypical femoral fractures, but denosumab provides a more
convenient subcutaneous administration route, potentially improving access in
primary care settings. However, access to denosumab in Australia is limited, as
it is currently not reimbursed by the PBS for this indication.

The introduction of novel therapeutic targets for myeloma such as B-cell
maturation antigen (BCMA) and G protein-coupled receptor class C group 5
member D (GPRC5dD), has led to the development of bispecific antibodies and
chimeric antigen receptor T-cell (CAR T) cell therapies, both of which have
showed promising efficacy in the treatment of myeloma. The impact of these
agents on the bone microenvironment, however, remains insufficiently defined.
We hypothesize that by effectively reducing malignant plasma cell burden,
these therapies maybe reduce myeloma-induced osteoclastic activity, thereby
allowing for a compensatory increase in osteoblastic activity. 

The Wingless-type (Wnt) signalling transduction pathway plays a role in
proliferation, differentiation, migration and stem cell renewal. In MBD, malignant
plasma cells secrete Wnt antagonists that inhibit bone formation.  One such
antagonist is sclerostin which secreted by osteocytes and, by impeding the
Wnt pathway, it inhibits osteoblast bone formation. Sclerostin levels have been
shown to be elevated in both murine and human myeloma bone samples.
In a small murine model, application of an anti-sclerostin antibody increased
osteoblast numbers and bone formation rate but did not reduce tumour
burden or inhibit bone resorption.  

68,69

68,70

71
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The use of an anti-sclerostin antibody romosozumab has been demonstrated
in Phase III trials to improve bone mineral density and reduce fracture rates in
postmenopausal women with osteoporosis compared to bisphosphonates and
placebo.  Romosozumab is administered as a monthly subcutaneous
injection for up to 12 months and is funded by the Australian PBS for the
treatment of osteoporosis. Early phase clinical trials exploring the safety and
efficacy of romosozumab in patients with multiple myeloma are currently
underway and if successful, romosozumab may potentially offer a novel
therapeutic option for managing MBD which is refractory to anti-resortive
therapies.

72-74

75,76

The above guideline is based on up-to-date information as of January 2026. Some aspect of this
guideline may change in the future depending on emerging data from clinical studies. This guideline is
due for review after January 2028.

The authors of this guideline declare no potential conflict of interest. This guideline was unsolicited and
was established by members of the MSAG without the assistance of or influence by any other
organisational body or pharmaceutical company.
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