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Great Ormond Street [i'/s 3
Hospital for Children
BEMS Trust
Osteogenesis Imperfecta: Use of Intravenous Pamidronate NEEDS
REVIEW

This clinical guideline was due to for review on August 1 2008 and therefore may not reflect current
practice at Great Ormond Street Hospital. This guideline is for reference only. For advice on current
practice please contact Catherine DeVile.

Background

Osteogenesis Imperfecta (Ol) encompasses a group of disorders characterised by increased fragility of bone. In
the most severe form fractures are present at birth and continue to occur, often several times a year, in response
to minimal trauma. In more mild forms, fractures may only occur occasionally and the symptoms e.g. back pain,
may be more subtle. Generalised osteoporosis is usually also present and may be accompanied by vertebral
collapse and severe long bone deformity.

Management of Ol should be undertaken as a multidisciplinary effort and consists of appropriate physiotherapy and
occupational therapy, orthopaedic surgery and family support. More recently medical treatment to try to strengthen
bone and reduce the number of fractures and bone deformity has been tried with some success. The most
promising of these approaches has been the use of bisphosphonates to increase bone density and redress the
imbalance between bone resorption and bone formation, which occurs in OI.

Bisphosphonates have been used for a variety of conditions in childhood where there is bone pain and immobility
in association with osteoporosis and/or abnormal bone formation. The most commonly used bisphosphonate in the
UK is pamidronate, which has been used with considerable success in several conditions in which generalised
osteoporosis occurs. Apart from Ol, these include Idiopathic Juvenile Osteoporosis, Osteoporosis Pseudoglioma
Syndrome, Polyostotic Fibrous Dysplasia and Steroid Induced Osteoporosis. In all cases an increase in bone
density was seen, with vertebral body remodelling and an early reduction in pain and improved mobility.

As patients with this condition are rare they are likely to be under the care of specialist paediatricians in the UK
and it is proposed to use a common protocol for the administration of intravenous pamidronate so as to gather
uniform data for subsequent audit and research.

Indications for treatment:

1. Bone pain requiring regular analgesia

2. Recurrent fractures and/or vertebral collapse
3. Severe bone deformity

4. Reduced mobility/wheelchair confinement
5. Significant hypercalciuria.

Contraindications to treatment:
1. Absolute
a) Renal failure (GFR<60 ml/min/1.73m2)
b) Pregnancy
2. Relative
a) Vitamin D deficiency — until this has been corrected
It is not currently considered appropriate to treat when osteoporosis has been identified but is asymptomatic.

It is strongly recommended that such treatment be undertaken in conjunction with a paediatric metabolic bone
disease specialist, although it will be up to individual clinicians to decide where treatment should take place.

Investigations
Baseline Investigations

1. X-Rays



a) AP and lateral of spine to quantify any evidence of vertebral collapse (this will usually already
have been done as part of the diagnostic process)

b)Hand and wrist for Bone Age (left for preference unless impossible to straighten hand) and one
knee to assess state of growth plate.

2. DEXA scan (bone densitometry) if not already performed.

Currently at GOSH, this is a whole spine DEXA. There are no normative data below 5 years of age
but can be done in younger children (= 10 kg), as act as own control.

3. Biochemistry:

a) Plasma calcium, phosphate, creatinine, alkaline phosphatase and albumin
b) Mid morning urine for calcium, phosphate and creatinine

¢) Serum PTH and 25-OHD

d) 1,25-(0OH)2D (stored for future reference if required).

4. Bone turnover markers: (to be stored and sent to Steven Krywawych)

a) Serum for Bone Specific Alkaline Phosphatase (BALP for bone accretion).
b) Urine for N-terminal crosslinks (NTX for bone resorption).

5. Renal US scan (monitoring for nephrocalcinosis)
Management

Vitamin D preparations

a) If baseline 25-OHD is low (<35 nmol/l) give supplemental vitamin D daily (3000 1U/d) and defer
treatment until repeat levels are >35 nmol/l.

b) If baseline values are satisfactory, vitamin D (400 1U/d) is simply commenced at the time of the
first infusion. Commence Cacit D3 (contains calcium 500mg and vitamin D3 440 1U) one sachet a
day or Calcichew D3 Forte (contains calcium 500 mg and vitamin D 400 IU) one daily, whichever is
preferred by the patient. This should be continued both during and in between infusion times.

Infusion of Pamidronate

Pamidronate (Aredia) 1mg/kg/day is given on three consecutive days for the first treatment cycle. Thereafter
treatments are given every three months for one year. However, if symptoms recur before the end of three months,
infusions may be given sooner than three months at the discretion of the clinician, but should not exceed a total of
12 mg/kg/yr (i.e. 1 mg/kg/month). The decision to continue treatment beyond one year is dependent on the
response within the first year. For each infusion make up in normal saline or 5% dextrose and infuse over two to
four hours (for full details see Pamidronate Infusion Sheet).

The first infusion cycle is given at the tertiary unit in order to monitor for side effects (see below). If these settle
satisfactorily and the local referring hospital is willing, subsequent infusions may be given locally, frequently on an
outpatient basis.

Children under one year are usually treated with a smaller dose more frequently i.e. 0.5 mg/kg daily for three days
every six weeks. Reassess one year post-treatment.

In the younger children, in particular, central access (venous port insertion) may be necessary before
commencement of treatment (performed by interventional radiologists at GOSH).

Monitoring
Monitoring During Treatment

1. Prior to each treatment cycle:

a) Plasma calcium, phosphate, creatinine, alkaline phosphatase and albumin
b) Bone turnover markers.

2. During each treatment cycle:

Plasma calcium, phosphate, creatinine, alkaline phosphatase and albumin daily prior to each
infusion. If plasma calcium falls below 2.1 mmol/l or the patient is symptomatic, additional oral
calcium supplements should be given.)

3. At end of one year of treatment:



Repeat baseline investigations. The DEXA scan should be performed on the same machine as
previously.

Potential adverse effects of Pamidronate treatment:

1. An acute phase reaction (pyrexia, generalised aches and pains, vomiting) following the first treatment. This
occurs in the majority of children and usually only lasts 24 hours and can be treated symptomatically. It usually
only occurs with the first infusions (commonly day 2) and does not stop further treatment courses, although, if
severe, the third dose of the first cycle may be delayed by a month, or omitted.

2. Hypocalcaemia. This is rarely symptomatic. If it occurs, treat with calcium supplements for a few days. Serum
calcium to be measured daily during the infusion period.

3. There may be a potential risk of delayed bone healing (non-union) after orthopaedic procedures, such as
osteotomy. Therefore, if a patient requires surgery, then we would usually advise not giving pamidronate a month
either side of the operative procedure.

For fuller details of adverse effects see Pamidronate Information sheet.
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“Use
Zometa is not indicated for use in children.

The safety and effectiveness of zoledronic acid was studied in a one-year active-sontrolled trial of 152 pediatric
subjects {74 receiving zoledronic acid). The enrolled population was subjects with severe osteogenesis
imperfecta, aged 1-17 vears, 35% male, 84% Caucasian, with a mean lumbar spine BMD of 0.431 gmiem®,
which is 2.7 standard deviations below the mean for age-matched controls (BMD Z-score of -2.7). At one year,
increases in BMD were observed in the zoledronic acid treatment group. However, changes in BMD in
individua! patients with severe osteogenesis imperfecta did not necessarily correlate with the risk for fracture or
the incidence or severity of chronic bone pain. The adverse events observed with Zometa use in children did not
. taise any new safety findings beyond those previously seen in adults treated for hypercaleemia of malignancy or
bone metastases. However, adverse reactions seen more commonly in pediatrie patients included pyrexia (61%),
arthralgia (26%), hypocalcemia (22%) and headache (22%), These reactions, excluding arthralgia, occurred
most frequently within 3 days after the first infusion and became less common with repeat dosing. Because of
long-term retention in bone, Zometa should only be used in children if the potential benefit outweighs the
potential risk.

Plasma zoledronic acid concentration data was obtained from 10 patients with severe osteogenesis imperfeeta
{4 in the age group of 3-8 years and 6 in the age group of 9-17 years) infused with (.05 mg/ke dose over

30 min. Mean Cp and AUC 0000 was 167 ng/mL and 220 ngml., respectively. The plasma concentration
time profile of zoledronic acid in pediatric patients represent a multi-exponential decline, as observed in adult
cancer patients at an approximately equivalent mg/kg dose.
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