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Distribution Control

Printed copies of this document should be considered out of date. The most up to
date version is available from the Trust Intranet.

Consultation
The following were consulted during the development of this document:
e Paediatric Pharmacist,
¢ Deputy Pharmacy Manager,
e Consultant Endocrinologist,
e CDW Team,
e Consultant Rheumatologists,
e Rheumatology Nurse Specialist,
e Chief of Services Women and Children,

e Matron Children’s Services.

Monitoring and Review of Procedural Document

The document owner is responsible for monitoring and reviewing the effectiveness of
this Procedural Document. This review is continuous however as a minimum will be
achieved at the point this procedural document requires a review e.g. changes in
legislation, findings from incidents or document expiry.

Relationship of this document to other procedural documents

This document is a clinical guideline applicable to Jenny Lind Children’s Hospital
Children’s Day Ward; please refer to local Trust’s procedural documents for further
guidance, as noted in Section 4.
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1. Introduction

1.1. Rationale

Intravenous bisphosphonates (e.g. disodium pamidronate and zoledronic acid) have
been used in children/young people with osteoporosis for over 20 years. They act
on osteoclast cells in bone to inhibit bone resorption and thereby increase bone
density. Their use is also associated with a temporary drop in serum calcium
concentrations.

Bisphosphonates are not licensed for use in children/young people but are used in
the management of severe forms of osteogenesis imperfecta and other causes of
osteoporosis in children/young people to reduce the number of fractures (BNFC
2020). The long-term effect of bisphosphonates in children/young people has not
been established. Single doses of bisphosphonates are also used to manage
hypercalcaemia. Bisphosphonate therapy should only be used under the direction of
a paediatrician experienced in treating children/young people with bone diseases.

Most evidence regarding intravenous bisphosphonate therapy in children/young
people comes from disodium pamidronate, which is given as a 2-hour infusion on 2
consecutive days, 3-monthly (8 days/year). More recently, several studies (Bowden
and Mahan 2017) have demonstrated that zoledronic acid; a more potent third
generation bisphosphonate can be used safely and effectively in childhood
osteoporosis. The available evidence suggests no difference in the desired treatment
effect, or side effects between disodium pamidronate and zoledronic acid (see
Intravenous Bisphosphonates Frequently Asked Questions — Trust Docs ID 17818).

Zoledronic acid offers the advantage that it can be given as a single intravenous
infusion over a shorter duration of 30-45 minutes, with a longer 3-6 months interval
between infusions. Zoledronic acid is therefore our preferred bisphosphonate for
children/young people over 2 years, especially for children/young people with
osteoporosis due to an underlying chronic disease (like cerebral palsy or cancer), or
patients with needle phobia to reduce their overall time spent in hospital.

1.2. Objective

The objective of the Guideline for the Administration of Bisphosphonate Therapy in
Children and Young People is to:

e ensure the safe prescribing, administration, and monitoring of intravenous
bisphosphonate therapy to children and young people by medical staff, and
Advanced Paediatric Endocrinology Nurse.

e To ensure the Named Registered Nurse can safely request and take - pre-
infusion bloods and administer as per the patient’s Consultant instructions.

1.3. Scope

e Primary structural defects in type | collagen and other structural bone proteins
(e.g. osteogenesis imperfecta).

e Fibrous dysplasia of bone (e.g. McCune-Albright syndrome).

e Bone abnormalities resulting from systemic disease or the effects of systemic
treatment (e.g. steroid treatment of chronic disease or immobilisation).
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e Bone matrix abnormalities (e.g. osteoporosis pseudoglioma syndrome).

e Conditions with a primary defect in bone mineralization (e.g. idiopathic
juvenile osteoporosis).

e Malignancy associated hypercalcaemia.
e Reflex Sympathetic Dystrophy (or Localised Idiopathic Pain Syndrome).

e Chronic non-bacterial osteitis (CNO) / Chronic Recurrent Multifocal
osteomyelitis (CRMO)

1.4. Glossary
The following terms and abbreviations have been used within this document:

Term Definition

BNFC

CNO Chronic non-bacterial osteitis

CRMO Chronic Recurrent Multifocal osteomyelitis
DEXA Bone density Scan

PTH Parathyroid Hormone

2. Responsibilities

2.1, Paediatric Consultant

The paediatric consultant will document in child/young person’s medical records
indication for bisphosphonate treatment and ensure baseline bone density scan by
DEXA scanning is requested and performed prior to treatment commencing and after
12 months and review 6 - 12 monthly in clinic.

2.2, Paediatric endocrinology nurse and CDW nurses

Paediatric endocrinology nurse and CDW nurses are to ensure bisphosphonate
infusion checklist completed prior to infusion.

3. Processes to be followed

3.1. Relative contraindications

e Recent fracture/surgery. Bisphosphonates have been associated with poor
healing after osteotomy. If an osteotomy has been performed, then
bisphosphonates should be withheld for 3-4 months and/or good callus
formation or healing demonstrated before next administration. After fractures,
treatment can be given if there is good callus formation.

e Hypocalcaemia (serum calcium <2.1 mmol/L)

e Untreated vitamin D deficiency (25(OH) vitamin D <50nmol/L)

e Caution should be exercised with renal impairment, and doses adjusted.
e Pregnancy (absolute contraindication).

e Acute illness and fever

e Hypersensitivity to bisphosphonates (or any of excipients).
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e Ocular symptoms (uveitis or scleritis)

3.2. Treatment Considerations

e Decision to start bisphosphonate therapy will be taken by the patient’s lead
consultant after counselling of patient and parents. Appropriate information
should be provided to the family and patient and decisions documented in the
Patient Health Care Records

e The choice of bisphosphonate therapy will be determined by the patient’s lead
consultant.

e Sexually active teenage girls must use contraception while undergoing active
treatment, and for 6 months after treatment cessation, as the risks to unborn
children/young people are unknown.

3.3. Drug Interactions

¢ Avoid concurrent use with other bisphosphonates.

3.4. Arrangements prior to treatment

Prior to and within 3 months of the first cycle of treatment, serum calcium,
phosphate, urea, creatinine, alkaline phosphatase, 25(OH) vitamin D and
parathyroid hormone (PTH) need to be measured. Serum 25(OH) vitamin D should
have been demonstrated to be 250nmol/L before the infusion is commenced.
Otherwise, there should be a plan to treat with vitamin D that has been agreed with
one of the consultants.

3.5. Dental Health

Responsible consultant will assess need for dental examination prior to treatment
and refer to a dentist if a child/young person has known significant dental or gingival
disease. Bisphosphonates have been associated with osteonecrosis of the jaw in the
adult population, and although this has not been reported in children/young people
we ask that the family let their dentist know they are on this medication, and they
visit a dentist preferably six monthly.

3.6. Bone Density Scan

It is usually appropriate to monitor bone mineral density by DEXA scanning in
children over 5 years. A baseline DEXA scan should normally be performed prior to
initiation of therapy, and then after 12 months, to verify that treatment is effective.
Thereafter, the scans may be reduced to 2-3 yearly. The patient’'s Consultant orders
the DEXA scan.

3.7. Investigations

Renal function must be checked before each bisphosphonate infusion. (Baronecelli
2014, Bhatt 2014, George 2015)

For the first two infusions satisfactory renal function results must be obtained within
the last week or immediately prior to the commencement of the infusion. If renal
function is abnormal, or the most recent 25(OH) Vitamin D is <25nmol/L, you must
contact the endocrine team for further advice.
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Subsequent infusions of those patients with no known renal compromise may be
given as long as satisfactory renal blood results have been obtained within the past 6
months.

3.8. On admission
Infusions are administered on an outpatient basis on children’s day ward. Prior to
infusion complete the bisphosphonate infusion checklist. Appendix 1

First admission

Prescribe Ibuprofen and paracetamol to be given regularly during the admission, to
try and ameliorate the acute phase reaction they will otherwise almost inevitably
suffer.

Caution

In young people with childbearing potential, it is important to ask whether there is
any chance of them being pregnant. This should be clearly documented on the pre-
infusion checklist. If there is any doubt or suspicion then complete a pregnancy test
and, if positive, withhold treatment and inform the consultant.

3.9. Pre-infusion blood tests
The following blood tests should be done prior to the bisphosphonate infusion:
e Full Blood Count (FBC)
e Urea & electrolytes
e Liver function tests
e Bone profile (Calcium, phosphate and alkaline phosphatase)
e Magnesium
e Parathyroid hormone
e CTXand PINP
e 25-hydroxy-Vitamin D (annually).

For patients on steroid therapy:
¢ Random glucose, HbA1c.
e Other blood tests as clinically indicated.

¢ In patients with vitamin D deficiency, an abrupt fall in serum calcium may
occur after the infusion. If the patient has any unusual neuromuscular
symptoms, particularly after the first infusion, then the calcium should be
checked.
3.10. Monitoring/Observations
e Height and weight.

e Heart rate, respiratory rate and temperature before and after infusion.
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e Baseline PEWS/CEWS and blood pressure, with follow-up observations as
clinically indicated.
3.11.  Fluids and Calcium Prescription
Ensure good fluid intake and provide a prescription for calcium to be taken with first
cycle.

Fluids

In terms of general oral fluid intake, children/young people should be encouraged to
drink their daily recommended level of fluid before and 24 hours after their infusion.
Suggested oral fluid intake for child/young person’s weight:

Up to 10kg =100mL/kg/day. 10kg to 15kg= 1250mL/day.

15kg to 20kg= 1500mL/day Over 20kg =2000mL/day

Calcium Prescription

All children/young people should receive a prescription for oral calcium supplements
for one week after their first infusion. For subsequent infusions consider regular
calcium and vitamin D for 7 days if hypocalcaemia with previous bisphosphonate
infusions. Treat vitamin deficiency while ensuring that calcium intake is adequate
and for those with poor nutritional state suggestive of suboptimal dietary calcium
consider supplementary calcium.

The doses of oral calcium supplementation for calcium deficiency in the BNFc are a
useful guide:

Age Oral Calcium Dose

2 to 4 years 0.25mmol/kg (10mg/kg) four times daily
5to 12 years 0.2mmol/kg (8mg/kg) four times daily
12 to 18 years 10mmol (400mg) four times daily

The following preparations are suitable:
e Cacit 500mg (12.5mmol) effervescent tablets.
e Adcal 1500mg (15mmol) chewable tablets.
Children/young people should be encouraged to drink milk and to consume calcium-

rich foods (e.g. dairy produce such as cheese and yoghurt) for at least a week
following the infusion.
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3.12.  Prescription of Zoledronic acid

Zoledronic acid is dissolved in 0.9% sodium chloride.

The first infusion should be at HALF dose. Full dose should be administered from
the 2" infusion onwards for the next two years. Thereafter, treatment doses vary,

based on their condition. Decisions to reduce doses will have been made by
endocrine-bone team and documented in most current e-TCI:

Dosage schedule is 0.025-0.05mg/kg/day (dependent on the age of the child/young
person) for 30-45min by IV infusion.

Dosage Table

Age Dosage* Frequency
<2 years 0.025 mg/kg 3 months
2-5 years 0.035 mg/kg 4 months
>5 years 0.05 mg/kg 6 months

*The maximum total dose of Zoledronic acid is not to exceed 2.0mg for any patient <
5 years and 4mg for patients aged between 5 - 17 years

Preparation of Intravenous Zoledronic Acid — Zometa Brand

mg of zoledronic acid to be | Add to sodium chloride | Duration of Infusion
infused, based on patient 0.9% in a volume of
weight and age

50mLs sodium chloride

0.025mg/kg/dose 0.9% 45 minutes
100mLs sodium .

0.035mg/kg/dose chloride 0.9% 45 minutes

0.05mg/kg/dose 100mLs of sodium 30 minutes

chloride 0.9%

The Consultant will make a decision regarding:

A. Diffuse Osteoporosis secondary to Cerebral Palsy, Retts and similar central
neurological conditions (not primary muscle disorders):

They should have 2 years of full dose every 6 months. (year 1 and 2 of treatment)
Then: 1 year of half dose (1/2) every 6 months. (year 3 of treatment)
Then: one quarter (1/4) of the dose every 6 months.  (after 3 years of treatment)

If their BMAD (height adjusted BMD) is >+2 SDS, they should change to 74 of
the dose every 12 months. This will be stated in the latest consultant letter.

B. Primary bone fragility such as Osteogenesis Imperfecta — Primary muscle
disorders such as DMD, or CMD- Haematological disorders such as Sickle Cell
Anaemia:

They should have full dose every 6 months until their BMAD is more than 0 SDS.
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If their BMAD is >0 SDS, give half (1/2) dose of Zoledronic acid every 6 months.

If their BMAD is >+2 SDS, give one quarter (1/4) dose of Zoledronic acid every
12 months.

C.

Conditions where the underlying condition may be controlled or treated

such as_ALL- Inflammatory bowel disease- renal transplant:

If commenced, they should have full dose every 6 months, but the duration of
treatment will be individualised based on the continuation of steroid treatment,
their BMD, pubertal status and their underlying condition.

Prescription of Disodium Pamidronate

A.

Primary bone fraqility such as Osteogenesis Imperfecta

First Treatment Cycle

1.

Dosage schedule is 0.75 — 1.5 mg/kg/day (dependent on the age of the
child/young person) for two consecutive days by IV infusion over 2 hours.
Dilute in sodium chloride 0.9% (concentration not to exceed 60 mg in 250
mLs, maximum dose 90mg). There will be deviations for patients with
impaired renal function; in these cases contact the Endocrine Consultant for
advice.

Please ensure the cannula is flushed in accordance with current [V policy.
The 2™ infusion may be started 20 hours after the start of the 1%t infusion.

For the first treatment course, the duration of infusion should be 4 hours, but
thereafter may be reduced to 2-4 hours.

4. After the infusion is complete, administer a 30mL flush over 5-10 minutes.

5. Treatment is repeated every three months, for the first year of therapy, but

may be reduced thereafter, depending on clinical response.

Administration

Disodium pamidronate is available in 30mg, 60mg or 90mg vials, some brands are
supplied as a dry powder others as a concentrate solution. Dry powder forms of
disodium pamidronate need to be initially reconstituted with water for injection as per
package instruction. Both forms must be further diluted with sodium chloride 0.9% as
per table 1 below. The concentration of disodium pamidronate in the final IV solution
should be no greater than 12 mg /100 mL.
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Table 1

Preparation of Intravenous Disodium Pamidronate:

mg of disodium Amount of Rate-FIRST Infusion rate over 2
pamidronate to be sodium chloride INFUSION Hrs (mL/hour)
infused in one day 0.9%to add to (mL/hour)
(mg/day) based on obtain a total
patient weight. infusion volume
of:
Oto5 50 mL 12.5 25
51t015 100 mL 25 50
15.1to 60 250 mL 63 125
60.1 to 90 500 mL 125 250

90mg is the maximum dose to be prescribed regardless of a weight in excess of
60kg

Disodium Pamidronate Infusions:

Dosage Table:

Age Dosage Frequency
<2.0 years 0.75 mg/kg/day for 2 days 2 months
2.1-3.0 years 1.125 mg/kg/day for 2 days | 3 months
>3.1 years 1.5 mg/kg/day for 2 days 3 months
90mg is the maximum dose to be prescribed regardless of a weight in excess of
60kg

The Consultant will make a decision:

B. Hypercalcaemia

1. Persistent serum calcium >3mmol/L may require bisphosphonate treatment.
2. The first dose must be given as an inpatient.

3. If not previously done send bloods for bone profile including 25(OH) vitamin D
and parathyroid hormone. Other bloods as advised by endocrinologist.

4. Dosage according to Ol above, but only single day infusion over 4 hours. No
need to half the first dose.

5. Re-test plasma calcium daily. Consider second dose not earlier than 3 days
after the first infusion, as advised by endocrinologist.
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3.13.  After Treatment

Patients may be discharged after infusion if afebrile and not vomiting. If the patient
becomes unwell in the following days, they should seek medical attention and inform
the paediatric endocrine team. Ensure follow-up arrangements are in place with the
relevant clinician. Arrange the subsequent bisphosphonate infusion, as specified by
the referring consultant. Bisphosphonate treatment checklist.

3.14. Adverse Effects

Bisphosphonates are generally well tolerated in children/young people. Adverse
effects generally dose dependent (Hospach 2010, Mietteunen et al. 2009). The risk
is slightly higher with the first infusion and those who are bisphosphonate naive
(George et al 2015).

1. Restate the warning to the parents that shortly after or within a few days of the
first cycle of zoledronic acid the child/young person may get flu-like side
effects lasting around 48 hours. (Intravenous Bisphosphonates Frequently
Asked Questions Trust docs ID: 17818 These often settle with paracetamol
and/or ibuprofen and do not usually recur on subsequent infusions. This is far
less likely to occur in children/young people who have previously received
other intravenous bisphosphonates, such as disodium pamidronate (Ward et
al 2009). Exclude other causes of fever in immunosuppressed patients.

2. Injection site reactions have been documented at a rate of 6% with a 2 hour
infusion time (Body 2001).

3. In neonates, the acute phase reaction may include respiratory distress if there
is pre-existing respiratory difficulty. Management is with appropriate
supportive care.

4. Transient hypocalcaemia, hypophosphataemia and hyperparathyroidism have
been reported following treatment, but is rarely symptomatic. Risk can be
reduced by ensuring adequate calcium intake and ensuring vitamin D levels
are normal (Ward et al 2009).

5. Allintravenous bisphosphonates have the potential to cause acute tubular
necrosis, the dose, frequency, and speed of infusion being important
determinants (Diel et al 2007).

6. Adverse effects reported in adult use of bisphosphonates including uveitis,
thrombocytopenia, avascular necrosis of the jaw, oesophageal or oral
ulceration are rare in children and adolescents (Bachrach 2007).

7. There is an associated risk of delayed tooth eruption when using zoledronic
acid over a prolonged period.

4, Related Documents

Oral Health Management of Patients at Risk of Medication-related Osteonecrosis of
the Jaw: Dental Clinical Guidance, Scottish Dental Clinical Effectiveness Programme
March 2017 sdcep-oral-health-management-of-patients-at-risk-of-mronj-guidance-
full.pdf accessed 28/12/2023

Intravenous Bisphosphonate Therapy, Frequently asked question — Trust Docs ID:
17818
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6. Monitoring Compliance

Compliance with the process will be monitored through the following:

Key elements Process for By Whom Responsible Frequency
Monitoring (Individual / Governance of
group Committee monitoring
/committee) /dept
Clinical effectiveness Dexa Scan Dr Emma Webb Yearly
Appropriate laboratory | Pre-bisphosphonate Dr Emma Yearly
monitoring Infusion bloods Webb/Endocrine
nurse
Safety of Pre-infusion checklist Endocrine nurse Yearly
administration of completed specialist
infusions

The audit results are to be discussed at relevant governance meetings to review the
results and recommendations for further action.

Author: Dr Emma Webb Paedairic Endocrinology Consultant and Karen Blair Advanced Paediatric
Endocrinology Nurse Specialist.
Approval Date: September 2024
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7. Equality Impact Assessment (EIA)

Type of function or policy | Existing

Division Women and Children’s Department | Paediatric Medicine

Name of person

. Karen Blair Date 13/8/2024

completing form

Potential Impact Which groups Full Impact
Equality Area are affected Assessment

Negative Positive Impact Required
Impact YES/NO

Race NIL NIL No

Pregnancy & NIL NIL No

Maternity

Disability NIL NIL No

Religion and NIL NIL No

beliefs

Sex NIL NIL No

Gender NIL NIL No

reassignment

Sexual NIL NIL No

Orientation

Age NIL No

Marriage & Civil NIL NIL No

Partnership

EDS2 - How does this change

impact the Equality and Diversity

Strategic plan (contact HR or see

EDS2 plan)?

o A full assessment will only be required if: The impact is potentially discriminatory
under the general equality duty

. Any groups of patients/staff/visitors or communities could be potentially
disadvantaged by the policy or function/service
° The policy or function/service is assessed to be of high significance

IF IN DOUBT A FULL IMPACT ASSESSMENT FORM IS REQUIRED

The review of the existing policy re-affirms the rights of all groups and clarifies the
individual, managerial and organisational responsibilities in line with statutory and best
practice guidance.

Author: Dr Emma Webb Paedairic Endocrinology Consultant and Karen Blair Advanced Paediatric
Endocrinology Nurse Specialist.
Approval Date: September 2024 Next Review: September 2027
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Appendix 1: Bisphosphonate Infusion Checklist — Trust Doc ID: 23553

Author: Dr Emma Webb Paedairic Endocrinology Consultant and Karen Blair Advanced Paediatric
Endocrinology Nurse Specialist.
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