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This guideline provides prescribing and monitoring guidance for denosumab therapy. It should be read in conjunction with the Summary of Product Characteristics (SPC) available on www.medicines.org.uk/emc and the BNF. 

This document is intended for use by NHS healthcare professionals and cannot be used for commercial or marketing purposes.


Shared Care Protocol
DENOSUMAB FOR PRIMARY AND SECONDARY FRACTURE PREVENTION IN ADULTS
	[bookmark: one_background][bookmark: _Toc149231785]Background
	Denosumab is a monoclonal antibody that binds to RANK ligand and inhibits osteoclast formation, function and survival, thereby decreasing bone resorption. 

Denosumab (originator, Amgen) is currently marketed under two brand names: Prolia® for osteoporosis and Xvega® for management of skeletal metastases and giant cell tumours of bone. This document refers only to use in osteoporosis.

Biosimilar versions of denosumab are in preparation and will launch in 2025/ 2026, likely with different brand names for the osteoporosis and bone metastasis indications. Once biosimilars launch it will be important to prescribe the product by brand. 


	[bookmark: two_indications][bookmark: _Toc149231786]Licensed and agreed off-label indications
	1. Osteoporosis in postmenopausal women and in men at increased risk of fractures. In postmenopausal women denosumab significantly reduces the risk of vertebral, non-vertebral and hip fractures.2-4
2. Bone loss associated with hormone ablation in men with prostate cancer at increased risk of fractures
3. Treatment of bone loss associated with long-term systemic glucocorticoid therapy in adult patients at increased risk of fracture.

	[bookmark: three_local_indications][bookmark: _Toc149231787]Locally agreed indications
	Non-applicable

	[bookmark: four_dosing][bookmark: _Toc149231788]Initiation and ongoing dose regime

	DOSAGE
· The recommended dose is denosumab 60 mg, administered as a single subcutaneous injection once every 6 months into the thigh, abdomen or back of the arm. Administration should be performed by an individual adequately trained in injection techniques. This can be the patient or a relative who has been trained to administer the injection.
· The drug should be given every six months, within two weeks of the due date and no more than four weeks after the due date. If the injection is delayed the risks of rebound bone loss/ fracture should be explained to the patient, and advice should be sought from the secondary care specialist involved in initiating the treatment.

Initial monitoring, counselling of the patient and first dose will be in secondary care. Second and subsequent doses, and monitoring for these will be in primary care. The secondary care team remain responsible for the overall long term treatment plan, particularly with regard to precautions around interruption or cessation of treatment.

TREATMENT DURATION
Clinical trial evidence from 10 years of denosumab treatment demonstrated ongoing improvement in bone density, low fracture rates and low rates of adverse events.7 This is in contrast to long term studies of bisphosphonate therapy, which demonstrate loss of effect in patients treated for 9-10 years or longer.

[bookmark: _Hlk187058137]Stopping denosumab results in a rebound increase in bone turnover markers and rapid decline in bone density falling back to pre-treatment levels within 12 months. Vertebral fractures have been reported in patients who stop denosumab, particularly if they have had prior vertebral fractures.8,11 Bone loss following denosumab cessation can be attenuated (but not stopped) by changing to another treatment such as a bisphosphonate.9 Denosumab should therefore not be stopped without specialist review.10,11


	Responsibilities of the specialist
	· To advise and recommend when denosumab therapy is appropriate.
· To counsel the patient.
· About the benefits and risks of treatment.
· To emphasise the importance of scrupulous oral hygiene and regular dental checks. If there are any concerns about this a dental checkup prior to starting treatment is recommended.
· About the expected duration of treatment; that treatment may be prolonged or lifelong as there is no clear way to discontinue denosumab safely.
· That delays to treatment may be harmful.
· That they should not stop treatment without specialist advice
· To report any side effects of treatment, specifically symptoms of hypocalcaemia, hip pain, dental or ear problems.
· About the frequency of specialist review. 
· Patient information regarding Denosumab is available from the Royal Osteoporosis Society website (https://theros.org.uk/information-and-support/osteoporosis/treatment/denosumab/ )
· Arrange baseline monitoring to include U&E, liver function, calcium, phosphate and vitamin D levels.
· Patients must be calcium (serum adjusted calcium within the normal range) and vitamin D replete (serum 25-OH-Vit D >50 nmol/l) before and during treatment with denosumab.
· If the patient is vitamin D deficient or insufficient, this will require correction before initiating treatment.
· [bookmark: Responsibilities_of_the_Specialist]Transfer of monitoring and prescribing to primary care will usually be after the first dose has been given. It is vitally important that clear information is given about when the second and subsequent doses will need to be given. 
· Patients with CKD4 or CKD5  (eGFR or CrCl <30ml/min) are not suitable for primary care management and should remain under secondary care.
· Review the patient every 3 years and confirm that denosumab remains suitable for ongoing treatment
· Arrange repeat DEXA scanning when required.
· In the event that it becomes necessary to stop denosumab, advise on how best to safely deprescribe in order to minimise impact of drug offset.

	Responsibilities within primary care and ongoing monitoring
	· Prescribe denosumab 60mg sc every six months. Denosumab may be administered by a practice or district nurse or self-administered by the patient or relative as is convenient.
· Prescribe vitamin D supplements (colecalciferol 800iu daily) to all patients on denosumab.
· Check U&E, calcium, phosphate and vitamin D levels four weeks prior to each dose, to allow time to provide additional vitamin D supplementation if necessary to ensure treatment of any deficiency or insufficiency prior to dosing

Seek advice from the specialist involved in shared care 
· 5 and 10 years after initiating treatment, if not already reviewed by secondary care.
· If the patient becomes hypocalcaemic, or there are difficulties maintaining adequate levels of vitamin D.
· If there are concerns about serious side effects e.g. hypocalcaemia, atypical femoral fractures, or osteonecrosis of the jaw or external auditory meatus, prior to giving the next injection.
· If eGFR (or creatinine clearance (CrCl)) drops <30 ml/min; patients with eGFR<30 ml/min will require closer monitoring for hypocalcaemia with repeat calcium levels within two weeks after each denosumab dose. These patients should be moved back to secondary care.
· If the patient sustains a fragility fracture whilst on denosumab.
· If there is a need for dental surgery whilst on denosumab; ideally the dentist should liaise directly with the specialist.
· If there is a consistent failure to follow the six-monthly injection regime, such that denosumab may not be an effective or safe treatment for osteoporosis.

Responsibilities of the Patient
· Take calcium and vitamin D supplements as directed.
· Organise a dental check-up and undergo any corrective dentistry before starting denosumab. 
· To inform any treating dentist that they are on denosumab; there may need to be discussion with secondary care around optimal timing if dental surgery needed whilst on denosumab treatment.
· Inform the clinician/nurse of any side effects (rash, symptoms of hypocalcaemia as above).
· Attend for a blood test four weeks prior to each injection.
· Attend for each injection on the date requested. 
· Do NOT stop treatment unless advised to stop by a clinician.

	[bookmark: five_initial_monitoring][bookmark: _Toc149231789][bookmark: _Hlk192153322]Baseline investigations, initial monitoring, and ongoing monitoring 
	Monitoring at baseline and during initiation is the responsibility of the initiating secondary care specialist.

Subsequent monitoring will be in primary care.

Baseline investigations
· Baseline blood tests (U&E, liver function, calcium and phosphate, vitamin D) (Other tests may be needed for baseline investigation of osteoporosis, but these are the relevant tests to ensure safety when using denosumab).
· Confirm that the patient is vitamin D replete (serum 25-OH-Vitamin D >50 nmol/l). 
· If vitamin D is below normal, this will require correction prior to starting denosumab.

Ongoing monitoring: 
· Check U&Es, calcium and vitamin D four weeks prior to each injection.
· If eGFR ≥ 30ml/min, adjusted calcium within the normal range and serum 25-OH-Vitamin D >50 nmol/l then injection can proceed.
· If vitamin D is <50 nmol/l, give colecaliferol 20,000iu daily for ten days
· One week after finishing course of vitamin D it is safe to proceed with denosumab.
· Then continue maintenance vitamin D supplementation 800iu daily.
· If concerns over patient compliance with vitamin D, retesting prior to dosing with Denosumab may be required. 
· Patients at particular risk of hypocalcaemia (eGFR or creatinine clearance <30ml/min) will require repeat calcium level within two weeks after denosumab. These patients should be under the management of secondary care.



[bookmark: _Toc149231790][bookmark: six_monitoring]Ongoing monitoring requirements to be undertaken by primary care
If monitoring results are forwarded to the specialist team, please include clear clinical information on the reason for sending, to inform action to be taken by secondary care.
	Monitoring
	Frequency

	Check U&Es, calcium and vitamin D
	Within 4 weeks prior to each injection

	Check calcium and U&Es
	Within two weeks after injection in patients at risk of hypocalcaemia (eGFR or creatinine clearance <30ml/min)


[bookmark: _Toc149231791]




Pharmaceutical aspects
	Route of administration:
	subcutaneous injection 

	Formulation:
	Single dose injection device

	Administration details:
	Once every 6 months into the thigh, abdomen or back of the arm. Administration should be performed by an individual adequately trained in injection techniques, or the patient may be trained to self-inject.

	Other important information: 
	It is important that patients receive their 6 monthly injection in a timely manner, preferably within 2 weeks either side of the due date, and no later than 1 month after the due date. There is a potential for rebound bone loss if the injection is delayed longer than this.




	[bookmark: eight_cautions_cx][bookmark: _Toc149231792]Cautions and contraindications

The following list is not exhaustive. Please see BNF &SPC for comprehensive information and recommended management.

	Hypersensitivity to the active substance or to any of its excipients, e.g. fructose
	Do not use.

	
	Allergy to latex
	Not recommended.

	
	Hypocalcaemia
	Denosumab should not be used in patients with hypocalcaemia, regardless of severity.6 Calcium and 25(OH) vitamin D should be checked before starting the treatment. Vitamin D deficiency and hypocalcaemia must be corrected by ensuring adequate intake of calcium and vitamin D before initiating therapy. 
All patients should be advised to report symptoms of hypocalcaemia to their doctor (e.g. muscle spasms, twitches, cramps, numbness or tingling in the fingers, toes, or around the mouth).

	
	Renal failure (eGFR <30 ml/min)
	No dose adjustment required in patients with eGFR (or CrCl) ≥30 ml/min. Denosumab has no direct nephrotoxic effect.

Patients with severe renal impairment (eGFR or CrCl <30 ml/min) or receiving dialysis are at greater risk of developing hypocalcaemia and in these patients clinical monitoring of calcium levels within two weeks after injection is recommended. 
These patients should remain under the care of a specialist in secondary care and are not suitable for shared care.  There is very limited data on denosumab use in patients with eGFR (CrCl) <15 ml/min.

	
	Liver impairment
	No dose adjustment required.

	
	Cellulitis
	Although uncommon, patients should be advised to seek prompt medical attention if they develop signs or symptoms of cellulitis. The risk of cellulitis and other infections does not increase with the duration of treatment.

	
	Prevention of jaw osteonecrosis
	Dental examination with appropriate preventative dentistry is recommended in patients with risk factors (corticosteroids, radiotherapy to head and neck, chemotherapy, pre-existing dental disease, periodontal infections). Treatment should not be delayed in patients who are at high risk of fragility fractures.  Patients should be advised to maintain good oral hygiene while on treatment and undergo regular dental checks.

	
	Osteonecrosis of the external auditory canal
	Patients should be advised to report persistent ear pain, discharge from the ear or ear infection during denosumab treatment.

	
	Pregnancy and lactation
	Not recommended.

	[bookmark: nine_interactions][bookmark: _Toc149231793]Significant drug interactions
	
	No interaction studies have been performed. There is no clinical data on the co-administration of denosumab and hormone replacement therapy (oestrogen). However, the potential for a pharmacodynamic interaction is considered to be low.
In postmenopausal women with osteoporosis, the pharmacokinetics and pharmacodynamics of denosumab were not altered by previous alendronate therapy, based on data from a transition study (alendronate to denosumab).



[bookmark: _Toc149231794]Adverse effects and management
As well as responding to absolute values in laboratory tests, a rapid change or a consistent trend in any value should prompt caution and extra vigilance.
Any serious adverse reactions should be reported to the MHRA via the Yellow Card scheme. Visit www.mhra.gov.uk/yellowcard.
For information on incidence of ADRs see relevant SPCs.
	Adverse effect
	Management

	Common (1/100 to <1/10):
	Action to be taken

	Dysuria, haematuria, frequency, urinary tract infection (UTI)
	Treat UTI appropriately. If patient is due for the injection – defer no longer than 2 weeks whilst treatment completed.

	Upper respiratory tract infection
	Treat appropriately. If patient is due for the injection – defer no longer than 2 weeks whilst treatment completed.

	Sciatica
	Treat symptomatically.

	Constipation
	Treat appropriately. Continue treatment.

	Rash
	In case of a new rash following denosumab injection, discuss with the specialist before the next dose is given.

	Pain in extremity
	Treat symptomatically.


	Eczema
	Consider benefits versus risks. If eczema is mild it is reasonable to continue to treat with denosumab, if more severe then seek specialist advice.

	Uncommon (1/1,000 to <1/100):
	

	Cellulitis
	Treat appropriately - defer no longer than 2 weeks whilst treatment completed.

	Diverticulitis
	Treat appropriately. If patient is due for the injection - defer no longer than 2 weeks whilst treatment completed.

	Ear infection
	Treat appropriately. If patient is due for the injection – defer no longer than 2 weeks whilst treatment completed. Persistent discharge could indicate osteonecrosis of the external auditory meatus, which requires referral to ENT to evaluate.

	Rare (1/10,000 to <1/1,000):
	

	Osteonecrosis of the jaw
	Seek specialist dental/ maxillofacial advice.

	Hypocalcaemia. Severe symptomatic hypocalcaemia has been reported in patients receiving denosumab 60 mg. Hypocalcaemia with denosumab most commonly occurs within the first 6 months of dosing, but it can occur at any time during treatment.6
	Do not give denosumab to patients with hypocalcaemia as this will make it worse. Check renal function and ensure patient is taking adequate calcium and vitamin D supplementation. Seek specialist advice.

	Hypersensitivity to denosumab
	This is a contraindication according to the manufacturer’s literature. 
Do not give.

	Atypical subtrochanteric fracture
	Should be suspected in a patient complaining of a new thigh or groin pain, especially if it is bilateral and worse on weight bearing. Request an urgent AP and lateral X-ray of both femora (full length).
If the radiograph reports insufficiency fracture or localised periosteal reaction, the patient should be made non-weight bearing and referred urgently to the local orthopaedic team for consideration of intramedullary nail.
Inform osteoporosis specialist urgently and do not give further denosumab.
If the radiograph is normal but the patient has persistent groin or thigh pain then discuss with the treating specialist.



	[bookmark: eleven_patient_advice][bookmark: _Toc149231795]Advice to patients and carers


	· About the expected duration of treatment; That treatment may be prolonged or lifelong as there is no clear way to discontinue denosumab safely.
· That delays to treatment may be harmful.
· That they should not stop treatment without specialist advice.
· To emphasise the importance of scrupulous oral hygiene and regular dental checks. If there are any concerns about this a dental checkup prior to starting treatment is recommended.
· To report any side effects of treatment, specifically symptoms of hypocalcaemia (cramps, spasms or twitches in muscles, tingling around mouth, fingers or toes).
· To report any new unexplained thigh or groin pain, or discharge from the ear.
· Patient information regarding Denosumab is available from the Royal Osteoporosis Society website (https://theros.org.uk/information-and-support/osteoporosis/treatment/denosumab/ )


	[bookmark: twelve_pregnancy][bookmark: _Toc149231796]Pregnancy, paternal exposure and breastfeeding


	Pregnancy and breastfeeding: Denosumab is not recommended for use in pregnant women and women of child-bearing potential not using contraception. Women should be advised not to become pregnant during and for at least 5 months after treatment with denosumab. Discuss with the specialist if concerned.

Paternal exposure: Denosumab is not present in semen in sufficient concentration to cause problems; paternal exposure is safe.

	[bookmark: thirteen_specialist_contact][bookmark: _Toc149231797]Specialist contact information and arrangements for referral
	Name: [insert name]
Role and specialty: [insert role and specialty]
Daytime telephone number: [insert daytime telephone number]
Email address: [insert email address]
Alternative contact: [insert contact information, e.g. for clinic or specialist nurse]
Out of hours contact details: [insert contact information, e.g. for duty doctor]

	[bookmark: fourteen_additional_info][bookmark: _Toc149231798]Additional information

	Where patient care is transferred from one specialist service or GP practice to another, a new shared care agreement must be completed. Ensure that the specialist is informed in writing of any changes to the patient’s GP or their contact details.

Because of the specific risks attached to stopping or delaying denosumab therapy, if the patient transfers between services around the time the next dose of the drug is due, special effort should be made to ensure communication between primary care and the treating specialist is rapid so that treatment is not delayed.

The following circumstances/ changes in the patient’s condition require discussion with the specialist team:
· If the patient sustains a further fracture on treatment.
· If pregnancy occurs or if the patient is planning to become pregnant or breastfeed.
· If non-compliance is suspected or the patient fails to attend monitoring appointments and the primary care prescriber considers it no longer safe to continue prescribing.  (All appropriate steps must first be taken by primary care to reinforce the importance of attendance to the patient)
· The patient’s clinical condition deteriorates such that the primary care prescriber feels a dose change is required/ the patient no longer appears to be benefiting from therapy.


	[bookmark: sixteen_read_with][bookmark: _Toc149231800]To be read in conjunction with the following documents
	· Shared Care for Medicines Guidance – A Standard Approach (RMOC). Copy available on request. 
· NHSE guidance – Responsibility for prescribing between primary & secondary/tertiary care. Available from https://www.england.nhs.uk/publication/responsibility-for-prescribing-between-primary-and-secondary-tertiary-care/ 
· General Medical Council. Good practice in prescribing and managing medicines and devices. Shared care. Available from https://www.gmc-uk.org/ethical-guidance/ethical-guidance-for-doctors/good-practice-in-prescribing-and-managing-medicines-and-devices/shared-care 
NICE NG197: Shared decision making. Last updated October 2021. https://www.nice.org.uk/guidance/ng197/.
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 Appendix 1: Royal Osteoporosis Society Leaflet for patients on Denosumab
ROS patient information page on Denosumab:
https://theros.org.uk/information-and-support/osteoporosis/treatment/denosumab/

Current version of Patient information leaflet can be found at
https://strwebprdmedia.blob.core.windows.net/media/hijjivbe/drug-treatments-for-osteoporosis-denosumab.pdf

Appendix 2: Shared Care Request letter (Specialist to Primary Care Prescriber)
Dear 		[insert Primary Care Prescriber's name]

Patient name:	[insert patient's name]
Date of birth:	[insert date of birth]
NHS Number: 	[insert NHS Number]
Diagnosis:	[insert diagnosis]

As per the agreed NENC shared care protocol for Denosumab for the treatment of osteoporosis, this patient is now suitable for prescribing to move to primary care.
 
The patient fulfils criteria for shared care and I am therefore requesting your agreement to participate in shared care. Where baseline investigations are set out in the shared care protocol, I have carried these out.

I can confirm that the following has happened regarding this treatment:
	
	Specialist to complete

	The patient has been initiated on this therapy:
	[bookmark: Text63][insert text]

	Baseline investigation and monitoring as set out in the shared care documents have been completed and were satisfactory
	[Yes / No]

	The condition being treated has a predictable course of progression and the patient can be suitably maintained by primary care
	[Yes / No]

	The risks and benefits of treatment have been explained to the patient
	[Yes / No]

	The roles of the specialist/specialist team/ Primary Care Prescriber / Patient and pharmacist have been explained and agreed
	[Yes / No]

	The patient has agreed to this shared care arrangement, understands the need for ongoing monitoring, and has agreed to attend all necessary appointments
	[Yes / No]

	I have enclosed a copy of the shared care protocol  which covers this treatment/the SCP can be found here (insert electronic/ web link)
	[Yes / No]

	I have included with the letter copies of the information the patient has received
	[Yes / No]

	I have provided the patient with sufficient medication to last until
	[insert text]

	I have arranged a follow up with this patient in the following timescale
	[insert text]



Treatment was started on [insert date started] and the current dose is 60mg sc once every six months
If you are in agreement, please undertake monitoring and treatment from [insert date] 
The next blood monitoring is due on [insert date] and the next dose of denosumab is due on [insert date]
Please could you reply to this request for shared care and initiation of the suggested medication to either accept or decline within 14 days. 
Name: [insert name]
Role and specialty: [insert role and specialty]
Daytime telephone number: [insert daytime telephone number]
Email address: [insert email address]
Alternative contact: [insert contact information, e.g. for clinic or specialist nurse]
Out of hours contact details: [insert contact information, e.g. for duty doctor]

Appendix 3: Shared Care Agreement Letter (Primary Care Prescriber to Specialist)

Primary Care Prescriber Response
Dear		 [insert Doctor's name]

Patient 		[insert Patient's name]

NHS Number	[insert NHS Number]

Identifier	[insert patient's date of birth and/oraddress]


Thank you for your request for me to accept prescribing responsibility for this patient under a shared care agreement and to provide the following treatment

	Medicine
	Route
	Dose & frequency

	Denosumab
	Sc
	60mg every six months




I can confirm that 

         I am willing to take on this responsibility from [insert date] and will complete the monitoring as set out in the shared care protocol for this medicine/condition.

        I am NOT willing to take on this responsibility due to the following reason/s (please specify):

…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
…………………………………………………………………………………………………………………………………………………….
I would be willing to consider prescribing for this patient once the above criteria have been met for this treatment.  If these/this is met by you please resubmit your request to share care.

Primary Care Prescriber signature: _______________________________	Date: ____________ 



Primary Care Prescriber address/practice stamp:
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