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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:
	Injection – Each 5 mL vial contains 4.264 mg zoledronic acid monohydrate, corresponding to 4 mg zoledronic acid on an anhydrous basis, 220 mg of mannitol, USP, water for injection and 24 mg of sodium citrate, USP.

Novartis Pharmaceuticals Co., East Hanover, NJ 07936  

	
	

	
	

	Summary of Findings:
	Zometa has been shown to be more efficacious than pamidronate in two identical multicenter, randomized, double-blind, double-dummy studies.  Zometa 4 mg had a 45.3% complete response rate and Pamidronate 90 mg had a 33.3% complete response rate by Day 4.  Complete response rate by Day 7 was 82.6% and 63.6% respectively.  Zometa 4 mg had a 30 day time to relapse compared to 17 days for Pamidronate 90 mg.  The duration for complete response was 32 days for Zometa 4 mg and 18 days for Pamidronate 90 mg.  Zometa is also more costly than Pamidronate.

	
	

	
	

	Status Recommendation:
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 Clinical Edit
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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 of 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.

Introduction1
The underlying pathophysiologic derangement in hypercalcemia of malignancy (HCM, tumor-induced hypercalcemia) and metastatic bone disease is the osteoclastic hyperactivity that results in excessive bone resorption.  Excessive release of calcium into the blood as bone is resorbed results in polyuria and gastrointestinal disturbances, with progressive dehydration and decreasing glomerular filtration rate.  This, in turn, results in increased renal resorption of calcium, setting up a cycle of worsening systemic hypercalcemia.  Reducing excessive bone resorption and maintaining adequate fluid administration are, therefore, essential to the management of hypercalcemia of malignancy.

Dosage Form(s)1
Injection – Each 5 mL vial contains 4.264 mg zoledronic acid monohydrate, corresponding to 4 mg zoledronic acid on an anhydrous basis, 220 mg of mannitol, USP, water for injection and 24 mg of sodium citrate, USP.

Manufacturer
Novartis Pharmaceuticals Co., East Hanover, NJ 07936
Indication(s)1
Zometa is indicated for the treatment of hypercalcemia of malignancy.

Clinical Efficacy1 (mechanism of action/pharmacology, comparative efficacy)
The principal pharmacologic action of zoledronic acid is inhibition of bone resorption.  Although the antiresorptive mechanism is not completely understood, several factors are thought to contribute to this action.  In vitro, zoledronic acid inhibits osteoclastic activity and induces osteoclast apoptosis.  Zoledronic acid also blocks the osteoclastic resorption of mineralized bone and cartilage through its binding to bone.  Zoledronic acid inhibits the increased osteoclastic activity and skeletal calcium release induced by various stimulatory factors released by tumors.  Elimination half-life is 146 hours.  Zoledronic acid shows little affinity for he cellular components of human blood.  Binding to human plasma proteins was approximately 22%.  It is thought that zoledronic acid is not metabolized and excreted unchanged or absorbed into bone.  In two identical multicenter, randomized, double-blind, double-dummy studies of Zometa 4 mg and Pamidronate 90 mg it was shown that Zometa had superior efficacy over Pamidronate for: normalization of corrected serum calcium by Day 10, Complete response by Day 4, Complete response by Day 7, duration of response and time to relapse.  The studies were for hypercalcemia of malignancy.  In three randomized studies in patients with multiple myeloma and bone metastases of solid tumors Zometa was shown to be more efficacious than placebo.  In the breast cancer and myeloma trial, efficacy was determined by a non-inferiority analysis comparing Zometa to pamidronate 90 mg for the proportion of patients with a SRE.

Warnings1
Due to the risk of clinically significant deterioration in renal function, which may progress to renal failure, single doses of Zometa should not exceed 4 mg and the duration of infusion should be no less than 15 minutes.  Because safety and pharmacokinetic data are limited in patients with severe renal impairment, Zometa treatment is not recommended in patients with bone metastases with severe renal impairment and patients with hypercalcemia of malignancy should be considered only after evaluating the risks and benefits of treatment.  Zometa should not be used during pregnancy.  Use with caution in patients with renal insufficiency, hepatic insufficiency and asthma.

Adverse Effects1
Adverse reactions to Zometa Injection are usually mild and transient and similar to those reported for other bisphosphonates.  Intravenous administration has been most commonly associated with fever.  Occasionally, patients experience a flu-like syndrome consisting of fever, chills, bone pain and/or arthralgias, and myalgias.  Gastrointestinal reactions such as nausea and vomiting have been reported following intravenous infusion of Zometa.  Local reactions at the infusion site, such as redness or swelling, were observed infrequently.  In most cases, no specific treatment is required and the symptoms subside after 24-48 hours.  Rare cases of rash, pruritus, and chest pain have been reported following treatment with Zometa.  As with other bisphosphonates, cases of conjunctivitis and hypomagnesemia have been reported following treatment with Zometa.

	Percentage of Patients with Adverse Events ( 10% reported in Hypercalcemia of Malignancy Clinical Trials By Body System

	
	Zometa 4 mg n (%)
	Pamidronate 90 mg n (%)

	Fever
	38 (44.2)
	34 (33.0)

	Progression of Cancer
	14 (16.3)
	21 (20.4)

	Nausea
	25 (29.1)
	28 (27.2)

	Constipation
	23 (26.7)
	13 (12.6)

	Diarrhea
	15 (17.4)
	17 (16.5)

	Abdominal Pain
	14 (16.3)
	13 (12.6)

	Vomiting
	12 (14.0)
	17 (16.5)

	Anorexia
	8 (9.3)
	14 (13.6)

	Hypotension
	9 (10.5)
	2 (1.9)

	Anemia
	19 (22.1)
	18 (17.5)

	Moniliasis
	10 (11.6)
	4 (3.9)

	Hypophosphatemia
	11 (12.8)
	2 (1.9)

	Hypokalemia
	10 (11.6)
	16 (15.5)

	Hypomagnesemia
	9 (10.5)
	5 (4.9)

	Skeletal Pain
	10 (11.6)
	10 (9.7)

	Insomnia
	13 (15.1)
	10 (9.7)

	Anxiety
	12 (14.0)
	8 (7.8)

	Confusion
	11 (12.8)
	13 (12.6)

	Agitation
	11 (12.8)
	8 (7.8)

	Dyspnea
	19 (22.1)
	20 (19.4)

	Coughing
	10 (11.6)
	12 (11.7)

	Urinary Tract Infection
	12 (14.0)
	15 (14.6)


The following adverse events from the two controlled multi-center HCM trials were reported by a greater percentage of patients treated with Zometa 4 mg than with pamidronate  90 mg and occurred with a frequency of greater than or equal to 5% but less than 10 percent:

Asthenia, chest pain, leg edema, mucositism, metastases, dysphagia, granulocytopenia, thrombocytopenia, pancytopenia, non-specific infection, hypocalcemia, dehydration, arthralgias, headache, somnolence, pleural effusion.

Drug Interactions1
In vitro studies indicate that zoledronic acid is approximately 56% bound to plasma proteins.  In vitro studies also indicate that zoledronic acid does not inhibit microsomal CYP450 enzymes.  In vivo studies showed that zoledronic acid is not metabolized, and is excreted into the urine as the intact drug.  However, no in vivo drug interaction studies have been performed.

Caution is advised when bisphosphonates are administered with aminoglycosides, since these agents may have an additive effect to lower serum calcium level for prolonged periods.  This has not been reported in Zometa clinical trials.  Caution should also be exercised when Zometa is used in combination with loop diuretics due to an increased risk of hypocalcemia.  Caution is indicated when Zometa is used with other potentially nephrotoxic drugs.  In multiple myeloma patients, the risk of renal dysfunction may be increased when Zometa is used in combination with thalidomide.

Dosage and Administration1
Hypercalcemia of Malignancy: Consideration should be given to the severity of, as well as the symptoms of, tumor-induced hypercalcemia when considering use of Zometa Injection.  Vigorous saline hydration alone may be sufficient to treat mild, asymptomatic hypercalcemia.  The maximum recommended dose of Zometa in hypercalcemia of malignancy is 4 mg.  The 4 mg dose must be given as a single-dose intravenous infusion over no less than 15 minutes.  Patients should be adequately rehydrated prior to administration of Zometa.  Retreatment with Zometa 4 mg, may be considered if serum calcium does not return to normal or remain normal after initial treatment.  It is recommended that a minimum of 7 days elapse before retreatment, to all patients receiving Zometa and possible deterioration in renal function must be assessed prior to retreatment with Zometa.

Multiple Myeloma and Metastatic Bone Lesions From Solid Tumors:  The recommended dose of Zometa in patients with multiple myeloma and metastatic bone lesions from solid tumors is 4 mg infused over 15 minutes every three or four weeks.  Duration of treatment in the clinical studies was 15 months for prostate cancer, 12 months for breast cancer and multiple myeloma, and 9 months for other solid tumors.  Patients should also be administered an oral calcium supplement of 500 mg and a multiple vitamin containing 400 IU of Vitamin D daily.  Serum creatinine should be measured before each Zometa dose and treatment should be withheld for renal deterioration.

Additional information for preparation of solution can be found in the product package insert.

Cost Comparison2 (at commonly used dosages)

	DRUG
	AWP

	Zometa 4mg
	$999.39

	Aredia 90mg
	$839.60

	Pamidronate 90mg 
	$877.00

	Pamidronate 90mg
	$874.59


Conclusion

Zometa has been shown to be more efficacious than pamidronate in two identical multicenter, randomized, double-blind, double-dummy studies.  Zometa 4 mg had a 45.3% complete response rate and Pamidronate 90 mg had a 33.3% complete response rate by Day 4.  Complete response rate by Day 7 was 82.6% and 63.6% respectively.  Zometa 4 mg had a 30 day time to relapse compared to 17 days for Pamidronate 90 mg.  The duration for complete response was 32 days for Zometa 4 mg and 18 days for Pamidronate 90 mg.  Zometa is also more costly than Pamidronate.    

Recommendation

It is recommended that Zometa have a clinical edit status.

Approval Criteria

· Therapy will be approved for the following indications:
	Approval Diagnoses

	Condition
	Submitted ICD-9 Diagnoses
	Inferred Drugs
	Date Range
	Client Approval

(Initials)

	Cancer
	140-208
	--
	720 days
	

	Cancer (inferred)
	--
	Antineoplastics
	365 days
	


 Denial Criteria

· Patient age < 18 years 

· Daily dosage > 4mg/claim
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