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Executive Summary 

	Purpose:
	The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be made available on an open access basis to prescribers, or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	· 6 mg/mL, 10 mL vial 

· Faulding Pharmaceutical Co., Paramus, NJ

	
	

	Summary of Findings:
	Pamidronate disodium 6 mg/mL, 10 mL vial is a newly available strength of this intravenous bisphosphonate. The drug is available in two dosage forms: a lyophilized powder for reconstitution before intravenous administration, and a ready-to-use solution. This new drug product is identical to other available strengths and dosage forms of pamidronate in terms of expected efficacy and adverse effect profile. Since a 60 mg dose is often used for various indications, this product does offer a convenience advantage, in terms of preparation, and a potential cost advantage, in terms of reduced wastage, compared to other available pamidronate products when a 60 mg dose is indicated.

	
	

	Status Recommendation:
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Purpose

The purpose of this monograph is to provide a review of new therapy to determine whether the reviewed drug should be considered a prior authorization drug or not (open access). While prescription expenditures are increasing at double-digit rates, payors are evaluating ways to control these costs by influencing prescriber behavior and guide appropriate medication usage. This review will assist in the achievement o f qualitative and economic goals related to health care resource utilization. Restricting the use of certain medications can reduce costs by requiring documentation of appropriate indications for use, and where appropriate, encourage the use of less expensive agents within a drug class.

Introduction

Pamidronate disodium is an intravenous bisphosphonate that is FDA-approved for the treatment of hypercalcemia of malignancy, Paget’s disease of bone, osteolytic bone metastases of breast cancer and osteolytic lesions of multiple myeloma.1 It has also been used in the treatment of postmenopausal osteoporosis.2 The drug is available in two dosage forms: a lyophilized powder for reconstitution before intravenous administration, and a ready-to-use solution. Both dosage forms must be further diluted before administration. While the 30 mg and 90 mg dosage forms of pamidronate (both as lyophilized powder for injection and as a solution) have been available for some time, a 60 mg dosage form of pamidronate (in a ready-to-use solution) has only recently been made available from a single manufacturer.3,4 The dose of pamidronate disodium varies by indication, and a single dose is typically 30, 60, or 90 mg by intravenous infusion. While the 60 mg dose is only FDA-approved for moderate hypercalcemia of malignancy, this dose has also been used in the treatment of Paget’s disease, osteolytic bone metastases of breast cancer and other cancers, and postmenopausal osteoporosis.1,2,5-9
Dosage Form(s)1
6 mg/mL, 10 mL vial – each contains 60 mg of pamidronate disodium and 400 mg of mannitol USP in 10 mL Water for Injection, USP.

Manufacturer

Manufactured for:
Faulding Pharmaceutical, Co., Paramus, NJ 07652\

Manufactured by:
Mayne Pharma Pty Ltd, Mulgrave VIC 3170, Australia

Indication(s)1
Pamidronate disodium for injection is indicated for the treatment of moderate or severe hypercalcemia of malignancy, moderate to severe Paget’s disease of bone, osteolytic bone metastases of breast cancer and osteolytic lesions of multiple myeloma.1 It has also been used in the treatment of postmenopausal osteoporosis.2 

Clinical Efficacy (mechanism of action/pharmacology, comparative efficacy)
Mechanism of Action/Pharmacology1
While the mechanism of action of pamidronate disodium is not completely understood, several factors are thought to contribute to its primary pharmacologic action, which is inhibition of bone resorption. Pamidronate adsorbs to calcium phosphate (hydroxyapatite) crystals in bone and may directly block dissolution of this mineral component of bone. In vitro studies also suggest that inhibition of osteoclast activity contributes to inhibition of bone resorption. Animal studies of pamidronate at doses recommended for the treatment of hypercalcemia demonstrate inhibition of bone resorption apparently without inhibition of bone formation and mineralization. Other animal studies demonstrate that pamidronate inhibits the accelerated bone resorption that results from osteoclast hyperactivity induced by various tumors.  

Comparative Efficacy

Several randomized, double-blind clinical trials described in the product labeling demonstrate the efficacy of a 60 mg dose of pamidronate administered as a single 4- or 24-hour infusion in reducing serum calcium levels in patients with hypercalcemia of malignancy.1 In these studies, mean baseline-corrected serum calcium ranged from 13.7 to 14.8 mg/dL, and normal-corrected serum calcium levels 7 days after treatment were achieved in 61% to 78% of patients receiving the 60 mg dose. These results were superior to placebo and etidronate in respective studies, and demonstrated a dose-related response compared to 30 mg and 90 mg doses. 

While the 60 mg dose is only FDA-approved for moderate hypercalcemia of malignancy, this dose has also been used in the treatment of Paget’s disease, osteolytic bone metastases of breast cancer and other cancers, and postmenopausal osteoporosis.1,2,5-7  In one study of 71 patients with Paget’s disease, patients received a total of 120 mg, 180 mg, or 240 mg of pamidronate, depending on disease severity.5 Within each treatment group, patients were randomly allocated to receive the total dose as once daily 30 mg or 60 mg infusions. There was no difference in biochemical responses, or in the percentage of patients with early fever between the 30 mg and 60 mg daily subgroups.

A double-blind, placebo-controlled multicenter study evaluated the efficacy of pamidronate 60 mg administered intravenously every 4 weeks in women with skeletal metastases from breast cancer.6 Patients receiving pamidronate experienced significantly increased time to progression of pain and to hypercalcemic events, and decreased cumulative skeletal-related events compared to those receiving placebo. Another open-label study assessed the acceptability and efficacy of pamidronate in patients with different types of cancer and at least one painful bone metastasis.7 Patients received pamidronate 60 mg weekly for 3 consecutive weeks, with a 3-week interval between the two cycles ( 6 infusions over 7 weeks), followed by one infusion every 3 weeks for a total of 24 infusions. Of the 200 patients enrolled, 94 received at least the first 6 infusions, and 25 patients received all 24 infusions. The drug was well tolerated in the majority of patients. Pain intensity decreased from baseline after the first 2 infusions, and the mean equivalent daily dose of oral morphine required remained low and stable during the study. 

A 60 mg dose of pamidronate administered monthly has also been compared to oral alendronate in a retrospective study of 117 patients with postmenopausal osteoporosis.2 Three-year follow-up data demonstrated comparable efficacy for the two treatments in terms of changes in lumbar spine bone mineral density and in the incidence of vertebral fractures. 
Contraindications1
Pamidronate is contraindicated in individuals with a clinically significant hypersensitivity to pamidronate or other bisphosphonates.

Warnings1, 8
Due to the risk of clinically significant deterioration in renal function, which may progress to renal failure, single doses of pamidronate should not exceed 90 mg.

· Patients who receive pamidronate should have serum creatinine assessed prior to each treatment.

· Patients treated with pamidronate for bone metastases should have the dose withheld if renal function has deteriorated.

Hypercalcemia-related metabolic parameters (e.g., serum calcium, phosphate, magnesium, and potassium) should be monitored during therapy with pamidronate.

· Rare cases of symptomatic hypocalcemia (including tetany) have been reported. 

· If hypocalcemia occurs, short term calcium therapy may be necessary

Adverse Effects1,8
Hypercalcemia of malignancy

· Transient, mild elevation of temperature by at least 1 °C at 24 to 48 hours after administration of pamidronate in 34% of patients in clinical trials

· Drug-related local soft tissue symptoms at the sight of catheter insertion

· Other treatment-related adverse effects observed during clinical trials include: anorexia, nausea, rales, rhinitis, somnolence, anemia, hypocalcemia, hypomagnesemia, hypokalemia, hypophosphatemia, and hypothyroidism.

Paget’s disease

· Transient, mild elevation of temperature by at least 1 °C at 24 to 48 hours after administration of pamidronate in 21% of patients in clinical trials

· Other treatment-related adverse effects observed during clinical trials include: musculoskeletal pain, dizziness, headache, paresthesia, increased sweating, nausea, back pain, and bone pain.

Osteolytic bone metastases of breast cancer and osteolytic lesions of multiple myeloma

· The most commonly reported adverse events (>15%) occurred with similar frequency in patients treated with pamidronate or placebo and most may have been related to the underlying disease state or cancer treatment.

· Arthralgias, myalgias, vomiting, anorexia, and anemia occurred slightly more frequently in the pamidronate group vs. the placebo group.

· In a clinical study of pamidronate 90 mg infused over 2 hours vs. zoledronic acid 4 mg infused over 15 minutes, renal deterioration occurred in 8.2% of pamidronate-treated patients and in 8.8% of zoledronic acid-treated patients. 

Rare instances of allergic manifestations have been reported, including hypotension, dyspnea, angioedema, and rarely, anaphylactic shock.

Drug Interactions1,8

Concomitant administration of a loop diuretic had no effect on the calcium-lowering action of pamidronate.

Pamidronate should be used cautiously with other potentially nephrotoxic drugs.

Dosage and Administration1,8

Moderate hypercalcemia of malignancy (corrected serum calcium of 12-13.5 mg/dL)

60-90 mg as a single dose infused over 2-24 hours. Longer infusions (>2 hours) may reduce the risk for renal toxicity, particularly in those with pre-existing renal impairment.

Severe hypercalcemia of malignancy (corrected serum calcium >13.5 mg/dL)

90 mg as a single dose infused over 2-24 hours. Longer infusions (>2 hours) may reduce the risk for renal toxicity, particularly in those with pre-existing renal impairment.

If retreatment is indicated, a minimum of 7 days should elapse to allow for full response to the initial dose.

Paget’s disease

30 mg daily, infused as a 4-hour infusion, on 3 consecutive days, for a total dose of 90 mg.

Osteolytic lesions of multiple myeloma

90 mg as a 4-hour infusion on a monthly basis. Treatment should be withheld for renal deterioration (defined as an increase of 0.5 mg/dL for patients with normal baseline serum creatinine, and as an increase of 1.0 mg/dL for patients with an abnormal baseline serum creatinine).

Osteolytic bone metastases of breast cancer
90 mg as a 2-hour infusion, every 3-4 weeks. Treatment should be withheld for renal deterioration (defined as an increase of 0.5 mg/dL for patients with normal baseline serum creatinine, and as an increase of 1.0 mg/dL for patients with an abnormal baseline serum creatinine).

Cost Comparison 
	Drug
	AWP per mg*

($)

	Pamidronate 6 mg/mL, 10 mL vial
	

	Pamidronate 3 mg/mL, 10 mL vial
	0.97

	Pamidronate 9 mg/mL, 10 mL vial
	0.98


Red Book Update, Montvale, NJ; February 2003
Conclusion

Pamidronate 6 mg/mL, 10 mL vial is a newly available strength of this intravenous bisphosphonate in a ready-to-use solution. The drug is available in two dosage forms: a lyophilized powder for reconstitution before intravenous administration, and a ready-to-use solution. Both dosage forms must be further diluted before administration. While the 30 mg and 90 mg dosage forms of pamidronate (both as lyophilized powder for injection and as a solution) have been available for some time, a 60 mg dosage form of pamidronate (in a ready-to-use solution) has only recently been made available from a single manufacturer. The dose of pamidronate disodium varies by indication, and a single dose is typically 30, 60, or 90 mg by intravenous infusion. While the 60 mg dose is only FDA-approved for moderate hypercalcemia of malignancy, this dose has also been used in the treatment of Paget’s disease, osteolytic bone metastases of breast cancer and other cancers, and postmenopausal osteoporosis.

This new drug product is identical to other available strengths and dosage forms of pamidronate in terms of expected efficacy and adverse effect profile. Since a 60 mg dose is often used for various indications, this product does offer a convenience advantage, in terms of preparation, and a potential cost advantage, in terms of reduced wastage, compared to other available pamidronate products when a 60 mg dose is indicated.

Recommendation(s)

Pamidronate will be available on an open access basis. 
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