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Part I: Product(s) overview 

Table Part I.1: Product(s) overview 
Active substance(s) 
(INN or common name) 

Denosumab 

Pharmacotherapeutic 
group(s) (ATC Code) 

Drugs for treatment of bone diseases – other drugs affecting 
bone structure and mineralisation (M05BX04) 

Marketing Authorisation 
Applicant 

Samsung Bioepis NL B.V. (the Netherlands) 

Medicinal products to 
which this RMP refers 

1 

Invented name(s) in the 
EEA 

Xbryk 

Marketing authorisation 
procedure 

Centralised 

Brief description of the 
product 

Chemical class: 

Denosumab is a fully human monoclonal IgG2 antibody 
against the receptor activator of nuclear factor κΒ (RANK) 
ligand (RANKL). 

Summary of mode of action: 

Denosumab targets and binds with high affinity and specificity 
to RANKL, a transmembrane or soluble protein essential for 
the formation, function, and survival of osteoclasts. 
Osteoclasts are the sole cell type responsible for bone 
resorption. Increased osteoclast activity, stimulated by 
RANKL, is a key mediator of bone destruction in metastatic 
bone disease and multiple myeloma. By binding to RANKL, 
denosumab prevents the RANKL/RANK interaction from 
occurring and resulting in reduced osteoclast numbers and 
function, thereby decreasing bone resorption and 
cancer-induced bone destruction. 

Giant cell tumours of the bone are characterised by neoplastic 
stromal cells expressing RANKL and osteoclast-like giant 
cells expressing RANK. In patients with giant cell tumour of 
the bone, denosumab binds to RANKL, significantly reducing 
or eliminating osteoclast-like giant cells. Consequently, 
osteolysis is reduced and the proliferative tumour stroma is 
replaced with a non-proliferative, differentiated, densely 
woven new bone. 
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Table Part I.1: Product(s) overview 
Important information about its composition: 

Denosumab is produced in Chinese hamster ovary cells by 
recombinant DNA technology. 

Hyperlink to the 
Product Information 

Product Information 

Indication(s) in the EEA Current: 

Prevention of skeletal related events (pathological fracture, 
radiation to bone, spinal cord compression or surgery to bone) 
in adults with advanced malignancies involving bone. 

Treatment of adults and skeletally mature adolescents with 
giant cell tumour of bone that is unresectable or where surgical 
resection is likely to result in severe morbidity. 

Dosage in the EEA Current: 

Prevention of skeletal related events (pathological fracture, 
radiation to bone, spinal cord compression or surgery to bone) 
in adults with advanced malignancies involving bone 

The recommended dose is 120 mg administered as a single 
subcutaneous injection once every 4 weeks into the thigh, 
abdomen or upper arm. 

Treatment of adults and skeletally mature adolescents with 
giant cell tumour of bone that is unresectable or where surgical 
resection is likely to result in severe morbidity 

The recommended dose is 120 mg administered as a single 
subcutaneous injection once every 4 weeks into the thigh, 
abdomen or upper arm with additional 120 mg doses on days 
8 and 15 of treatment of the first month of therapy. 

Pharmaceutical form(s) 
and strengths 

Current: 

Solution for injection in a vial 

Each vial contains 120 mg of denosumab in approximately 
1.7 mL of solution (70 mg/mL). 

Is/will the product be 
subject to additional 
monitoring in the EU? 

Yes 

ATC = anatomical therapeutic chemical classification; DNA = deoxyribonucleic acid; EEA = European 
Economic Area; EU = European Union; IgG2 = immunoglobulin G2; INN = international non-proprietary name.  
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Part II: Safety specification 

Part II: Module SI - Epidemiology of the indication(s) and target 
population(s) 

Based on the Guideline on good pharmacovigilance practices Module V – Risk management 
systems (Rev. 2), this module is not applicable for the medicinal product(s) seeking a marketing 
authorisation according to Article 10(4) of Directive 2001/83/EC, as amended. 
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Part II: Module SIV - Populations not studied in clinical trials 

SIV.1 Exclusion criteria in pivotal clinical studies within the development 
programme 

Since no biosimilarity studies were deemed necessary using XBRYK and XGEVA, the 
summary of important exclusion criteria presented in this section is based on the exclusion 
criteria in the comparative Phase III study SB16-3001 in postmenopausal women with 
osteoporosis. However, any limitations of the populations not studied in clinical trials are solely 
based on the data available for the reference product XGEVA [10, 11]. 

Uncorrected vitamin D deficiency (defined as serum 25-hydroxyvitamin D level 
< 20 ng/mL [50 nmol/L]) 

Not able to tolerate long-term calcium or vitamin D supplementation or had 
malabsorption of calcium or vitamin D supplements 

Reason for exclusion These exclusion criteria were selected to minimise the 
risk to participants enrolled in the comparative study. 

Patients with uncorrected vitamin D deficiency or 
patients unable to tolerate long-term calcium and/or 
vitamin D supplementation are at increased risk of 
developing hypocalcaemia during denosumab therapy. 

Is it considered to be included 
as missing information? 

No 

Rationale Patients treated with denosumab must be adequately 
supplemented with calcium and vitamin D during therapy 
with denosumab. As such, the excluded population is not 
expected to be treated in clinical practice. 

 

Hypercalcaemia or hypocalcaemia (defined as albumin-adjusted serum calcium for 
hypocalcaemia < 2.1 mmol/L [8.4 mg/dL] or for hypercalcaemia > 2.62 mmol/L 
[10.5 mg/dL]) 

Reason for exclusion These exclusion criteria were selected to minimise 
potential bias in collected data and to minimise potential 
risks to study participants in the comparative study. 
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Is it considered to be included 
as missing information? 

No 

Rationale Hypocalcaemia represents a contraindication for use of 
denosumab. 

The exclusion of patients with pre-existing 
hypercalcaemia from the comparative study has no 
impact on the safety in this patient population, if treated 
in clinical practice. 

 

History of osteonecrosis of jaw, osteonecrosis of external auditory canal, or atypical 
femoral fracture at Screening or related risk based on the physical examination 
including oral 

History of active periodontal disease or invasive dental procedure within 6 months prior 
to Screening or planned to have invasive dental procedures (e.g., tooth extraction, 
dental implants, or oral surgery) during the study period 

Reason for exclusion These criteria were selected to minimise potential bias in 
collected data and to minimise potential risks to study 
participants. 

Is it considered to be included 
as missing information? 

No 

Rationale Special precautions are needed during treatment of 
patients with risk factors for development of 
osteonecrosis of jaw, osteonecrosis of external auditory 
canal, or atypical femoral fractures. 

Osteonecrosis of the jaw and atypical femoral fracture 
represent important identified risks of denosumab 
therapy (refer to Part II: Module SVII). 

Denosumab is contraindicated in patients with unhealed 
lesions from dental or oral surgery. 

 

Fracture (except atypical femoral fracture and hip fracture) that had been actively 
healing within 12 months prior to Screening 

Reason for exclusion These criteria were selected to minimise potential bias in 
collected data and to minimise potential risks to study 
participants. 

Is it considered to be included 
as missing information? 

No 

Rationale The safety profile of denosumab is not expected to differ 
in patients with a history of (typical) fractures. 
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Part II: Module SV - Post-authorisation experience 
XBRYK has not yet been approved for marketing in any country. 
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Part II: Module SVI - Additional EU requirements for the safety 
specification 
Potential for misuse for illegal purposes 

The potential for misuse for illegal purposes is considered negligible, given the mechanism of 
action of denosumab. 
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Part II: Module SVII - Identified and potential risks 

SVII.1 Identification of safety concerns in the initial RMP submission 

SVII.1.1. Risks not considered important for inclusion in the list of safety concerns in the 
RMP 

There are currently no risks considered as not important for inclusion in the list of safety 
concerns in respect to this RMP. 

SVII.1.2. Risks considered important for inclusion in the list of safety concerns in the RMP 

The safety concerns in the RMP for the biosimilar product XBRYK are aligned with the safety 
concerns for the reference product XGEVA [11] and the potential unique characteristics of the 
XBRYK medicinal product. 

Important identified risk(s): 

• Osteonecrosis of the jaw 

Risk-benefit impact: 

Osteonecrosis of the jaw is a common, serious, and potentially life-threatening adverse effect 
associated with denosumab therapy. Considering the benefits of denosumab therapy and risk 
minimisation measures in place, the impact of this risk on the benefit risk balance of denosumab 
is acceptable. 

• Atypical femoral fracture 

Risk-benefit impact: 

Atypical femoral fractures represent serious adverse effects associated with antiresorptive 
medication, including denosumab. Considering the benefits of denosumab therapy and risk 
minimisation measures in place, the impact of this risk on the benefit risk balance of denosumab 
is acceptable. 

• Hypercalcemia several months after the last dose in patients with giant cell tumour of 
bone and in patients with growing skeletons 

Risk-benefit impact: 

Hypercalcaemia following discontinuation of denosumab is a serious and potentially 
life-threatening complication requiring intensive treatment. Considering the infrequent 
occurrence of this event, the impact of this risk on the benefit-risk balance of denosumab is 
acceptable. 

Important potential risk(s): 

 

• Cardiovascular events 

Risk-benefit impact: 

Although a plausible biological link exists between denosumab and cardiovascular disease, 
there is no evidence from human trials to support a positive or negative effect on cardiovascular 
risk. Therefore, cardiovascular events represent a theoretical risk associated with denosumab. 
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Considering the benefits of therapy, the impact of this potential risk on the benefit risk balance 
of denosumab remains acceptable. 

• Malignancy 

Risk-benefit impact: 

Malignancy represents a theoretical risk of denosumab treatment, based on denosumab 
immunomodulatory effects. However, no evidence for the association between the onset of 
malignancy and denosumab treatment was collected to date. Considering the benefits of therapy, 
the impact of this potential risk on the benefit risk balance of denosumab remains acceptable. 

• Delay in diagnosis of primary malignancy in giant cell tumour of bone 

Risk-benefit impact: 

Delay in diagnosis of primary malignancy in giant cell tumour of bone represents a theoretical 
risk of denosumab treatment. Considering the benefits of therapy, the impact of this potential 
risk on the benefit-risk balance of denosumab remains acceptable. 

• Hypercalcemia several months after the last dose in patients other than those with 
giant cell tumour of bone or growing skeletons 

Risk-benefit impact: 

Hypercalcaemia following discontinuation of denosumab is a serious and potentially 
life-threatening complication, requiring intensive treatment. Considering the infrequent 
occurrence of this event and unconfirmed link with denosumab in this patient population, the 
impact of this risk on the benefit-risk balance of denosumab is acceptable. 

Missing information: 

• Patients with prior intravenous bisphosphonate treatment 

Risk-benefit impact: 

The safety profile of denosumab is not expected to differ when used in patients with prior 
intravenous bisphosphonate treatment, but the use of denosumab in this population requires 
further characterisation. 

• Safety with long-term treatment and with long-term follow-up after treatment in 
adults and skeletally mature adolescents with giant cell tumour of bone 

Risk-benefit impact: 

The safety profile of denosumab is not expected to differ when used long term in adults and 
skeletally mature adolescents with giant cell tumour of bone, but the use of denosumab in this 
population requires further characterisation. 

• Off-label use in patients with giant cell tumour of bone that is resectable where 
resection is unlikely to result in severe morbidity 

Risk-benefit impact: 

The safety profile of denosumab is not expected to differ when used off label in patients with 
giant cell tumour of bone that is resectable where resection is unlikely to result in severe 
morbidity, but the use of denosumab in this population requires further characterisation. 
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SVII.2 New safety concerns and reclassification with a submission of an 
updated RMP 

Not applicable. 

SVII.3 Details of important identified risks, important potential risks, and 
missing information 

SVII.3.1 Presentation of important identified risks and important potential risks 

Important identified risk 1: Osteonecrosis of the jaw 

Potential mechanisms: 

The mechanism for denosumab-induced osteonecrosis of the jaw has not yet been elucidated 
but appears to be multi-factorial. 

Several potential mechanisms have been hypothesised, including over suppression of bone 
remodelling, local infection, inhibition of angiogenesis, soft tissue toxicity, and immune 
dysfunction [12]. 

Inhibition of osteoclastic activity, mediated by denosumab, has also been hypothesised as a 
potential mechanism for the development of osteonecrosis of the jaw [13]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

The frequency of osteonecrosis of the jaw in association with denosumab is ‘common’ 
(i.e., ≥ 1 in 100 to < 1 in 10), based on the overall experience with denosumab from Phase II 
and Phase III clinical studies and the post-marketing experience [10]. 

No events of osteonecrosis of the jaw were reported in the comparative Phase III study 
SB16-3001 within the OBODENCE programme in either treatment group in the Overall Study 
Period (Safety Set 1). 

A non-randomised, retrospective, observational study analysing data from 2,877 patients with 
cancer treated with denosumab or zoledronic acid in Sweden, Denmark, and Norway showed 
that the 5-year incidence proportions of medically confirmed osteonecrosis of the jaw were 5.7% 
among patients receiving denosumab, 1.4% among patients receiving zoledronic acid, and 6.6% 
among patients switching to denosumab after no more than 24 monthly cancer doses of 
bisphosphonates [14]. 

In the above study, the incidence proportion of osteonecrosis of the jaw increased with follow-
up time more prominently in the denosumab cohorts than the zoledronic acid cohort; this was 
possibly related to a greater median number of monthly doses received by patients in the 
denosumab cohorts [14]. 

Osteonecrosis of the jaw is a serious complication of denosumab therapy, characterised by 
persistent, often painful necrosis of bone in the maxillofacial region, which reduces quality of 
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life and is associated with significant morbidity [12, 15]. Osteonecrosis of the jaw may lead to 
jawbone infections, chronic pain, and tooth loss and compromised function [16]. 

While moderate to severe cases are the most frequent, life-threatening cases complicated by 
sepsis were also reported [17, 18]. 

Denosumab-associated osteonecrosis of the jaw was shown to be reversible in some cases upon 
denosumab discontinuation [19, 20]. Other reports showed more complete healing only 
following a major surgery, with no effect of denosumab discontinuation on healing [21]. 

The literature further reports that the success rate of conservative treatment regimens range 
from less than 20% to above 50%, although some cases become chronic and develop 
complications [20]. There is no consensus on the treatment of denosumab-associated 
osteonecrosis of the jaw but surgery indicated as an early treatment was shown to prevent 
complications and the progression of the lesions [18]. 

No data on the long-term outcomes are available. 

Risk factors and risk groups: 

The following risk factors should be considered when evaluating a patient’s risk of developing 
osteonecrosis of the jaw: 

• potency of the medicinal product that inhibits bone resorption (higher risk for highly 
potent compounds), route of administration (higher risk for parenteral administration) 
and cumulative dose of bone resorption therapy 

• cancer, co-morbid conditions (e.g., anaemia, coagulopathies, diabetes mellitus, 
infection), smoking 

• concomitant therapies: corticosteroids, chemotherapy, angiogenesis inhibitors, 
radiotherapy to head and neck 

• poor oral hygiene, periodontal disease, poorly fitting dentures, history of dental disease, 
invasive dental procedures (e.g., tooth extractions). 

The general risk factors for the development of osteonecrosis of the jaw associated with 
anti-osteoporotic medication include [12, 22, 23]: 

• duration of exposure to denosumab 

• prior bisphosphonate use (particularly for extended periods of time) 

• older age 

• periodontal disease, dentoalveolar surgery, trauma from poorly fitting dentures 

• malignancy, chemotherapy, corticosteroids 

• smoking 

• systemic or regional infection 

• immune-compromised state predisposing to increased risk of infection 

• hypercoagulable state secondary to underlying malignancy 

• vascular insufficiency due to thrombosis. 
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Preventability: 

The start of treatment/new treatment course should be delayed in patients with unhealed open 
soft tissue lesions in the mouth. A dental examination with preventive dentistry and an 
individual benefit-risk assessment is recommended prior to treatment with denosumab in 
patients with concomitant risk factors. 

All patients should be encouraged to maintain good oral hygiene, receive routine dental 
check-ups, and immediately report any oral symptoms such as dental mobility, pain or swelling 
or non-healing of sores or discharge during treatment with denosumab. 

While on treatment, invasive dental procedures should be performed only after careful 
consideration and be avoided in close proximity to denosumab administration. 

The management plan of the patients who develop osteonecrosis of the jaw should be set up in 
close collaboration between the treating physician and a dentist or oral surgeon with expertise 
in osteonecrosis of the jaw. 

Temporary interruption of treatment should be considered until the condition resolves and 
contributing risk factors are mitigated where possible. 

Refer to Part V.2, detailing the additional risk minimisation measures in place for this risk. 

Impact on the risk-benefit balance of the product: 

Osteonecrosis of the jaw is a common, serious, and potentially life-threatening adverse effect 
associated with denosumab therapy. Considering the benefits of denosumab therapy and risk 
minimisation measures in place, the impact of this risk on the benefit-risk balance of denosumab 
is acceptable. 

Public health impact: 

No impact on public health is expected. 

 

Important identified risk 2: Atypical femoral fracture 

Potential mechanisms: 

The mechanism for development of atypical femoral fractures remains poorly understood, 
although a number of mechanisms have been proposed [24]. 

Radiologic features seen in atypical femoral fractures are consistent with stress fractures, which 
occur when bones are subjected to repetitive loading that overwhelms the capacity for bone 
repair. Antiresorptive medications, including denosumab, which suppress bone remodelling, 
may result in accumulation of micro-damage which is not repaired, thus leading to the 
development of stress fractures [24]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 
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Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

The frequency of atypical femoral fractures in association with denosumab is ‘uncommon’ 
(i.e., ≥ 1 in 1,000 to < 1 in 100), based on the overall experience with denosumab from Phase II 
and Phase III clinical studies and the post-marketing experience [10]. 

No events of atypical femoral fractures were reported in the comparative Phase III study 
SB16-3001 within the OBODENCE programme in either treatment group in the Overall Study 
Period (Safety Set 1). 

Atypical femoral fractures associated with denosumab may occur with little or no trauma in the 
subtrochanteric and diaphyseal regions of the femur and have specific radiographic findings 
[24]. Similar fractures reported in association with bisphosphonates are often bilateral. 

A high percentage of patients affected with atypical femoral fractures experience prodromal 
thigh/groin pain [25, 26]. 

Atypical femoral fractures are serious events, usually requiring medical interventions, including 
surgery and ongoing monitoring. Appropriate exercise guidance is important for patients 
affected with atypical femoral fractures, because repetitive stress to the lower limbs can cause 
further bone damage and slow fracture healing [24]. 

No data on the reversibility of the pathophysiological mechanism upon denosumab 
discontinuation or on the long-term outcomes are available. However, available data suggest 
that healing of atypical femoral fractures can be prolonged in comparison to the typical fractures 
[25, 26]. Because of the propensity for delayed healing, the morbidity of these fractures is 
particularly high [26]. 

Atypical femoral fractures have a potentially significant impact on patients’ quality of life, 
leading to short- or long-term disability. 

Risk factors and risk groups: 

The risk of atypical femoral fractures seems to increase with the duration of therapy [24, 26]. 

Observational studies showed that women are at increased risk compared to men and Asian 
women are more prone to atypical femoral fraction compared to White women [24]. 

The presence of a genetic metabolic bone disorder may be an important risk factor for 
developing atypical femoral fractures [24]. 

Atypical femoral fractures have been reported in patients with certain co-morbid conditions 
(e.g., vitamin D deficiency, rheumatoid arthritis, hypophosphatasia) and with use of certain 
medicinal products (e.g., bisphosphonates, glucocorticoids, proton pump inhibitors) [24, 26, 
27]. These events have also occurred without antiresorptive therapy. 

Preventability: 

Discontinuation of denosumab therapy in patients suspected to have an atypical femoral 
fracture should be considered pending evaluation of the patient based on an individual 
benefit-risk assessment. 
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Similar fractures reported in association with bisphosphonates are often bilateral. Therefore, 
the contralateral femur should be examined in denosumab-treated patients who have sustained 
a femoral shaft fracture. 

During denosumab treatment, patients should be advised to report new or unusual thigh, hip, or 
groin pain. Patients presenting with such symptoms should be evaluated for an incomplete 
femoral fracture. 

Impact on the risk-benefit balance of the product: 

Atypical femoral fractures represent serious adverse effects associated with antiresorptive 
medication, including denosumab. Considering the benefits of denosumab therapy and risk 
minimisation measures in place, the impact of this risk on the benefit risk balance of denosumab 
is acceptable. 

Public health impact: 

No impact on public health is expected. 

 

Important identified risk 3: Hypercalcemia several months after the last dose in patients with 
giant cell tumour of bone and in patients with growing skeletons 

Potential mechanisms: 

The mechanism for development of hypercalcaemia several months after treatment 
discontinuation has not yet been fully elucidated but is most likely caused by the rapid recovery 
of osteoclastic activity, triggering the surge of bone resorption and the release of calcium from 
the calcified tissue into the circulation [28]. This concept indicates that bone turnover rate and 
the amount of overstored calcium determine the severity of the increase in serum calcium 
following denosumab discontinuation. 

Hypercalcaemia has been reported in skeletally immature patients treated with varying 
denosumab doses [28]. Rebound hypercalcaemia was reported in adult patients with giant cell 
tumour of bone treated with 120 mg denosumab [28, 29]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

The frequency of hypercalcaemia following treatment discontinuation in patients with giant cell 
tumour of bone is ‘uncommon’ (i.e., ≥ 1 in 1,000 to < 1 in 100), based on the overall experience 
with denosumab from Phase II and Phase III clinical studies and the post-marketing experience 
[10]. 

The mean half-life of denosumab after cessation is reported to be 29 days (range: 25 to 35 days). 
However, the clearance is likely to be longer in individuals with accumulated doses, hence the 
occurrence of rebound hypercalcaemia as late as 7 months from treatment cessation [29]. 



 Xbryk (Denosumab) 
Section 1.8.2 

Risk Management Plan 

 

Version 1.2: Oct 04, 2024 Page 28 of 65  

 

General symptoms of hypercalcaemia include excessive thirst, excessive urination, drowsiness, 
confusion, loss of concentration, feeling or being sick, constipation, and muscle weakness. 
Severe hypercalcaemia can cause serious kidney problems (acute renal injury), coma, heart 
rhythm abnormalities, and cardiac arrest [30]. 

Given the current state of knowledge, the exact timing of onset of hypercalcemia cannot be 
anticipated [31]. The literature shows that rebound hypercalcaemia often occurs within 
3 months after the last dose of denosumab in children and adolescents, but later than 3 months 
in skeletally mature adults [28]. 

Rebound hypercalcaemia is often intractable and requires intensive treatment as it usually 
responds poorly to hydration alone and the literature described the administration of diuretics, 
corticosteroids, and/or calcitonin. In severe cases, repeated use of bisphosphonates (zoledronate, 
pamidronate, ibandronate) or reinjection of denosumab was often required to repress the surge 
of calcium released into the circulation [28, 29]. Although the prolonged antiresorptive action 
of bisphosphonates is an effective treatment of hypercalcaemia, in the context of 
hypercalcaemia, the presence of acute kidney injury increases the risk of bisphosphonate-
induced renal failure [29]. 

Risk factors and risk groups: 

The specific risk factors or risk groups for rebound hypercalcaemia associated with denosumab 
have not yet been established. 

Preventability: 

No specific preventive measures have yet been established for denosumab. 

Gradual decrease of the denosumab dose and prophylactic use of bisphosphonates has been 
attempted; however, the clinical benefits of these measures are currently unknown [28]. 

Impact on the risk-benefit balance of the product: 

Hypercalcaemia following discontinuation of denosumab is a serious and potentially 
life-threatening complication, requiring intensive treatment. Considering the infrequent 
occurrence of this event, the impact of this risk on the benefit-risk balance of denosumab is 
acceptable. 

Public health impact: 

No impact on public health is expected. 

Important potential risk 1: Cardiovascular events 

Potential mechanisms: 

Denosumab mimics the natural action of osteoprotegerin (OPG) [33, 34]. OPG is a soluble 
decoy receptor of RANKL, preventing RANKL from binding to RANK on osteoclast and 
osteoclasts precursors and inhibiting bone resorption [32, 35]. The increased RANKL/OPG 
ratio is described among the inflammatory mechanisms associated with atherosclerosis [36]. 

RANKL is produced by the main cells involved in the atherosclerotic process in response to 
inflammatory stimuli (activated T lymphocytes, endothelial and vascular smooth muscle cells), 
while studies in mice have demonstrated that OPG has protective role in vascular calcification 
[36, 37]. 
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Genetically modified animals that lack the gene for OPG have increased vascular calcification 
and osteoporosis, indicating a potential protective role of OPG. Moreover, exogenous OPG has 
been shown to have mitigating effects on vascular calcification in animal models of 
atherosclerosis and calcific arteriopathy [35]. 

However, the exact role of RANKL and OPG in the vascular compartment is unclear, because 
preclinical findings are not consistent with human epidemiological observations [35]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

The frequency and nature of risk of cardiovascular events potentially associated with 
denosumab has not yet been established. 

The incidence of cardiovascular event was comparable between the OBODENCE and PROLIA. 
Overall treatment groups within the comparative Phase III study SB16-3001 and the overall 
incidence was 2.2% (5/225 subjects) for OBODENCE and 3.0% (7/231 subjects) for the 
PROLIA Overall treatment groups within the Overall Study Period (Safety Set 1). Reported 
cardiovascular events included coronary artery disease, acute myocardial infarction, atrial 
fibrillation, chronic cardiac failure, myocardial ischemia, carotid artery stenosis, cerebral small 
vessel disease, intracranial aneurysm and transient ischemic attack. One subject (0.4%) in 
OBODENCE and two subjects (0.8%) in PROLIA Overall treatment groups experienced 
serious events of cardiovascular events. 

Although a plausible biological link exists between denosumab and cardiovascular disease, 
there is no evidence from clinical trials to support a positive or negative effect on cardiovascular 
risk, at least at the dose used in osteoporosis therapy [38]. 

A further analysis of a subset of 2,363 women (1,142 placebo, 1,221 denosumab [PROLIA]) 
with osteoporosis from the FREEDOM trial who were at high risk of cardiovascular disease 
was conducted [35]. In this study, aortic calcification and progression was assessed using a 
semi-quantitative method from lateral spine radiographs. There was no significant difference in 
aortic calcification progression over the 3 years of the trial between the placebo (22%) and 
denosumab (22%) groups and no difference in cardiovascular risk across the two groups (in the 
high cardiovascular risk population) [35]. 

Risk factors and risk groups: 

The specific risk factors or risk groups for cardiovascular events potentially associated with 
denosumab have not yet been established. 

The general risk factor for cardiovascular events and atherosclerosis include older age, sex, 
ethnicity, family history, elevated lipid levels, cigarette smoking, hypertension, diabetes 
mellitus, and medications, including antipsychotics or cyclooxygenase-2 inhibitors. 

Preventability: 

No specific preventability measures have been established for denosumab. 
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Impact on the risk-benefit balance of the product: 

Although a plausible biological link exists between denosumab and cardiovascular disease, 
there is no evidence from human trials to support a positive or negative effect on cardiovascular 
risk. Therefore, cardiovascular events represent a theoretical risk associated with denosumab. 
Considering the benefits of therapy, the impact of this potential risk on the benefit-risk balance 
of denosumab remains acceptable. 

Public health impact: 

No impact on public health is expected. 

 

Important potential risk 2: Malignancy 

Potential mechanisms: 

Since denosumab possesses immunomodulatory effect, concerns exists about its potential to 
cause malignancy [33]. RANKL and RANK are expressed by immune cells (e.g., activated 
T cells, B cells, dendritic cells) and it has therefore been theorised that inhibition of RANKL 
might increase the risk of infections and/or malignancy [32]. 

It should be noted that one of the mechanisms of enhancing tumour cell survival by OPG is 
inhibition of tumour necrosis factor (TNF)-related apoptosis inducing ligand (TRAIL)-induced 
apoptosis; yet, an in-vitro observation showed that denosumab differs from OPG since it binds 
only to human and nonhuman primate RANKL and not to any other member of the TNF family 
including human TRAIL [33]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

The frequency of new primary malignancy is ‘common’ (i.e., ≥ 1 in 100 to < 1 in 10), based on 
the overall experience with denosumab from Phase II and Phase III clinical studies and the 
post-marketing experience [10]. 

The incidence of malignancies was comparable between the OBODENCE and PROLIA Overall 
treatment groups within the comparative Phase III study SB16-3001 within the OBODENCE 
programme and the overall incidence was 0.4% (1/225 subjects) for OBODENCE and 0.9% 
(2/231 subjects) for the PROLIA Overall treatment groups within the Overall Study Period 
(Safety Set 1). 

The nature of the risk of malignancy potentially associated with denosumab has not yet been 
established. 

Risk factors and risk groups: 

The specific risk factors or risk groups for the onset of malignancy potentially associated with 
denosumab have not yet been established. 
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The general factors for risk of malignancy include advancing age, diet, cigarette smoking, 
excessive ethanol consumption, and numerous environmental toxins. 

Preventability: 

No specific preventability measures have been established for denosumab. 

Impact on the risk-benefit balance of the product: 

Malignancy represents a theoretical risk of denosumab treatment, based on denosumab’s 
immunomodulatory effects. However, no evidence for the association between the onset of 
malignancy and denosumab treatment was collected to date. Considering the benefits of therapy, 
the impact of this potential risk on the benefit-risk balance of denosumab remains acceptable. 

Public health impact: 

No impact on public health is expected. 

 

Important potential risk 3: Delay in diagnosis of primary malignancy in giant cell tumour of 
bone 

Potential mechanisms: 

Based on the mechanism of action, denosumab is only expected to treat benign giant cell tumour 
of bone. However, there is a theoretical concern that denosumab could be used to treat an 
undiagnosed primary malignancy in giant cell tumour of bone, which could delay the diagnosis 
of the primary malignancy. 

Diagnosis of malignancy in giant cell tumour of bone can be challenging because radiologic 
features of primary malignancy are often identical to those of benign giant cell tumour of bone 
[39-41]. Furthermore, there is a high level of heterogeneity among primary malignant tumours 
[39, 41]. The lack of clear diagnostic criteria for malignant giant cell tumour of bone further 
complicates diagnosis [41]. 

The main pathological feature that represents a potential misdiagnosis is the presence of a giant 
cell component that can be present in other malignant mesenchymal tumours. Other features 
may include poor mineralization or rapid relapse in pain or no pain relief during treatment with 
denosumab [41]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

In a Phase II study on 526 patients with pathologically confirmed giant cell tumour of bone and 
measurable active disease receiving denosumab 120 mg, 20 patients (3.8%) were misdiagnosed 
with giant cell tumour of bone that was later discovered to be a malignancy. Of these, 5 patients 
(1.0%) had a primary malignant giant cell tumour of bone [41]. 

The severity and nature of this risk have not been established for denosumab. 
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Risk factors and risk groups: 

No specific risk factors have been recognised. 

All patients with giant cell tumour of bone receiving denosumab are at risk of a delayed 
diagnosis of primary malignant giant cell tumour of bone. 

Preventability: 

No specific preventability measures have been established for denosumab. 

Impact on the risk-benefit balance of the product: 

Delay in diagnosis of primary malignancy in giant cell tumour of bone represents a theoretical 
risk of denosumab treatment. Considering the benefits of therapy, the impact of this potential 
risk on the benefit-risk balance of denosumab remains acceptable. 

Public health impact: 

No impact on public health is expected. 

 

Important potential risk 4: Hypercalcemia several months after the last dose in patients other 
than those with giant cell tumour of bone or growing skeletons 

Potential mechanisms: 

As previously discussed, the mechanism for development of hypercalcaemia several months 
after treatment discontinuation is most likely caused by the rapid recovery of osteoclastic 
activity, triggering the surge of bone resorption and the release of calcium from the calcified 
tissue into the circulation [28]. Based on this concept, the severity of the increase in serum 
calcium following denosumab discontinuation is determined by the bone turnover rate and the 
amount of overstored calcium. 

The duration of denosumab treatment required to trigger hypercalcemia is longer in skeletally 
mature adults compared to paediatric patients. Furthermore, the time from the last denosumab 
injection to the onset of hypercalcemia is significantly longer for skeletally mature adults 
(5.75 months) compared with paediatric patients (4 months) [28]. 

Evidence source(s) and strength of evidence: 

This risk is based on the safety profile of denosumab as reflected in the Product Information 
and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Characterisation of the risk: 

Frequency, severity, and nature of the risk (including reversibility and long-term outcomes) 

The frequency, severity, and nature of hypercalcaemia following treatment discontinuation in 
patients other than those with giant cell tumour of bone or growing skeletons have not yet been 
established. 

As previously discussed, general symptoms of hypercalcaemia include excessive thirst, 
excessive urination, drowsiness, confusion, loss of concentration, feeling or being sick, 
constipation, and muscle weakness. Severe hypercalcaemia can cause serious kidney problems 
(acute renal injury), coma, heart rhythm abnormalities, and cardiac arrest [30]. 
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Given the current state of knowledge, the exact timing of onset of hypercalcemia cannot be 
anticipated [31]. The literature shows that rebound hypercalcaemia often occurs within 
3 months after the last dose of denosumab in children and adolescents, but later than 3 months 
in skeletally mature adults [28]. 

Rebound hypercalcaemia is often intractable and requires intensive treatment as it usually 
responds poorly to hydration alone and the literature described the administration of diuretics, 
corticosteroids, and/or calcitonin. In severe cases, repeated use of bisphosphonates (zoledronate, 
pamidronate, ibandronate) or reinjection of denosumab was often required to repress the surge 
of calcium released into the circulation [28, 29]. Although the prolonged antiresorptive action 
of bisphosphonates is an effective treatment of hypercalcaemia, in the context of 
hypercalcaemia, the presence of acute kidney injury increases the risk of bisphosphonate-
induced renal failure [29]. 

Risk factors and risk groups: 

The specific risk factors or risk groups for rebound hypercalcaemia associated with denosumab 
have not yet been established. 

Preventability: 

No specific preventive measures have yet been established for denosumab. 

As previously discussed, gradual decrease of the denosumab dose and prophylactic use of 
bisphosphonates has been attempted; however, the clinical benefits of these measures are 
currently unknown [28]. 

Impact on the risk-benefit balance of the product: 

Hypercalcaemia following discontinuation of denosumab is a serious and potentially 
life-threatening complication, requiring intensive treatment. Considering the infrequent 
occurrence of this event, the impact of this risk on the benefit-risk balance of denosumab is 
acceptable. 

Public health impact: 

No impact on public health is expected. 

 

SVII.3.2 Presentation of the missing information 

Missing information 1: Patients with prior intravenous bisphosphonate treatment 

Evidence source: 

This missing information is based on the safety profile of denosumab as reflected in the Product 
Information and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Anticipated risk/consequence of the missing information: 

The safety profile of denosumab is not expected to differ when used in patients with prior 
intravenous bisphosphonate treatment, but the use of denosumab in this population requires 
further characterisation. 
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Missing information 2: Safety with long-term treatment and with long-term follow-up after 
treatment in adults and skeletally mature adolescents with giant cell tumour of bone 

Evidence source: 

This missing information is based on the safety profile of denosumab as reflected in the Product 
Information and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Anticipated risk/consequence of the missing information: 

The safety profile of denosumab is not expected to differ when used long term in adults and 
skeletally mature adolescents with giant cell tumour of bone, but the use of denosumab in this 
population requires further characterisation. 

 

Missing information 3: Off-label use in patients with giant cell tumour of bone that is 
resectable where resection is unlikely to result in severe morbidity 

Evidence source: 

This missing information is based on the safety profile of denosumab as reflected in the Product 
Information and the summary of safety concerns for the reference product XGEVA [10, 11]. 

Anticipated risk/consequence of the missing information: 

The safety profile of denosumab is not expected to differ when used off label in patients with 
giant cell tumour of bone that is resectable where resection is unlikely to result in severe 
morbidity, but the use of denosumab in this population requires further characterisation. 
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Part III: Pharmacovigilance Plan (including post-authorisation 
safety studies) 

III.1 Routine pharmacovigilance activities 

Routine pharmacovigilance activities beyond adverse reactions reporting and signal 
detection: 

• Specific adverse reaction follow-up questionnaire for osteonecrosis of the jaw 
This questionnaire is designed to obtain structured information on the denosumab-associated 
osteonecrosis of the jaw to characterise the nature of this risk associated with denosumab and 
to monitor the reporting rate in clinical practice. 

This form aims to collect detailed information about the patient, concerned medicinal product, 
patient’s history, clinical presentation of the event, and information on the treatment. 

• Specific adverse reaction follow-up questionnaire for atypical femoral fracture 
This questionnaire is designed to obtain structured information on the denosumab-associated 
atypical femoral fractures to characterise the nature of this risk associated with denosumab and 
to monitor the reporting rate in clinical practice. 

This form aims to collect detailed information about the patient, concerned medicinal product, 
patient’s history, clinical presentation of the event, and information on the treatment. 

The respective questionnaires are provided in Annex 4. 

III.2 Additional pharmacovigilance activities 

There are no ongoing or planned additional pharmacovigilance activities. 

III.3 Summary table of additional pharmacovigilance activities 

Not applicable.  
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Part IV: Plans for post-authorisation efficacy studies 
Not applicable.  
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Part VI: Summary of the risk management plan 

Summary of risk management plan for XBRYK 
(denosumab) 
This is a summary of the risk management plan (RMP) for XBRYK. The RMP details important 
risks of XBRYK, how these risks can be minimised, and how more information will be obtained 
about XBRYK’s risks and uncertainties (missing information). 

XBRYK’s summary of product characteristics (SmPC) and its package leaflet (PL) give 
essential information to healthcare professionals and patients on how XBRYK should be used. 

This summary of the RMP for XBRYK should be read in the context of all this information 
including the assessment report of the evaluation and its plain-language summary, all which is 
part of the European Public Assessment Report (EPAR). 

Important new concerns or changes to the current ones will be included in updates of XBRYK’s 
RMP. 

I. The medicine and what it is used for 
XBRYK is authorised for prevention of skeletal-related events (pathological fracture, radiation 
to bone, spinal cord compression, or surgery to bone) in adults with advanced malignancies 
involving bone and for the treatment of adults and skeletally mature adolescents with giant cell 
tumour of bone that is unresectable or where surgical resection is likely to result in severe 
morbidity (see SmPC for the full indications). It contains denosumab as the active substance, 
and it is given by the subcutaneous route of administration. 

Further information about the evaluation of XBRYK’s benefits can be found in XBRYK’s 
EPAR, including in its plain-language summary, available on the EMA website, under the 
medicine’s webpage. 

II. Risks associated with the medicine and activities to minimise or further 
characterise the risks  
Important risks of XBRYK, together with measures to minimise such risks and the proposed 
studies for learning more about XBRYK’s risks, are outlined below. 

Measures to minimise the risks identified for medicinal products can be: 

• Specific information, such as warnings, precautions, and advice on correct use, in the 
PL and SmPC addressed to patients and healthcare professionals; 

• Important advice on the medicine’s packaging; 

• The authorised pack size — the amount of medicine in a pack is chosen so to ensure 
that the medicine is used correctly; 

• The medicine’s legal status — the way a medicine is supplied to the patient (e.g. with 
or without prescription) can help to minimise its risks. 

Together, these measures constitute routine risk minimisation measures. 
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Annex 4 – Specific adverse drug reaction follow-up forms 

This annex includes the specific adverse event follow-up forms for the safety concerns: 

− Osteonecrosis of jaw 

− Atypical femoral fracture 
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Annex 6 – Details of proposed additional risk minimisation activities (if 
applicable) 

Draft Key Messages of the Additional Risk Minimisation Measures 

Prior to the launch of XBRYK in each Member State the Marketing Authorisation Holder 
(MAH) must agree about the content and format of the educational programme, including 
communication media, distribution modalities, and any other aspects of the programmes, with 
the National Competent Authority. 

The educational programme is aimed at reminding to patients about the risk of osteonecrosis of 
the jaw associated with denosumab therapy. 

The MAH shall ensure that in each Member State where XBRYK is marketed, all healthcare 
professionals who are expected to prescribe XBRYK have access to/are provided with the 
following educational package: 

• Patient reminder card 

Patient reminder cards for osteonecrosis of the jaw will be distributed to prescribers of XBRYK 
with background information on the purpose of the patient reminder card and instructions to 
provide it to patients. 

Patient reminder card 
The patient reminder card is intended to remind patients about important safety information that 
they need to be aware of before and during the treatment with denosumab (XBRYK) injections 
for cancer-related conditions, including:  

• To tell their doctor/nurse if they have any problems with their mouth or teeth before 
starting treatment; 

• To maintain good oral hygiene and receive routine dental check-ups during treatment; 

• To inform their doctor and tell their dentist that they are being treated with denosumab 
(XBRYK) if they are under dental treatment or will undergo dental surgery; and 

• To contact their doctor and dentist immediately if they experience any problems with 
their mouth or teeth, such as loose teeth, pain or swelling, non-healing sores, or 
discharge. 




