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August 22, 2003

NAME:  Zoledronic acid

SYNONYM:  Zometa® (Novartis Pharmaceuticals Corporation)

USES:

· Appropriate Indications:
1. Outpatient treatment of hypercalcemia of malignancy (HCM) in situations in which the timing of pamidronate treatment would be prohibitive

2. Outpatient treatment of multiple myeloma (MM) in situations in which the timing of pamidronate treatment would be prohibitive

3. Prevention of skeletal-related events (SREs) in alendronate-intolerant patients with other hematologic malignancies (eg, CLL) and osteoporosis due to chronic corticosteroid therapy

4. Inpatient or outpatient treatment of documented osteoblastic or mixed osteolytic/osteoblastic bone metastases from solid tumors 

a. Appropriate antineoplastic therapy should be given

b. Patients with prostate cancer should have failed at least one hormonal therapy

· Inappropriate Uses:  

1. Use for the prevention of bone metastases

2. Paget’s disease

3. Primary osteoporosis

4. Primary hyperparathyroidism

5. Hypersensitivity to zoledronic acid, other bisphosphonates, or any excipients in the formulation

6. Use in patients with uncorrected hypocalcemia

7. Use in patients with HCM and SCr >4.5 mg/dL

8. For uses other than HCM, use in patients with SCr >3 mg/dL

FORMULARY RESTRICTIONS:

· Non-formulary

· Restricted to drug use criteria

· Restricted to Hematology and Oncology

DRUG THERAPY SELECTION:

· Efficacy:

1. Zoledronic acid inhibits bone resorption by altering osteoclast activity and by inhibiting the production of normal and tumor-induced mediators of bone degradation.

2. In phase III clinical trials for moderate-to-severe HCM, zoledronic acid 4 mg infused over 5 minutes produced significantly better results than pamidronate 90 mg given over 2 hours. Complete response by day 10 was attained by 88.4% of patients given zoledronic acid versus 67.9% given pamidronate (p=0.002). Duration of complete response was 32 and 18 days with zoledronic acid and pamidronate, respectively.

3. Zoledronic acid also appears to have direct anti-tumor effects in specific types of cancer. It has been shown to inhibit cell growth and stimulate apoptosis in human myeloma, breast cancer, and prostate cancer cell lines. 

4. Studies suggest that zoledronic acid 4 mg every 3–4 weeks is as efficacious as pamidronate 90 mg every 3–4 weeks in patients with osteolytic metastatic lesions due to breast cancer or MM. 

5. In metastatic prostate cancer, zoledronic acid 4 mg every 3 weeks resulted in significantly fewer SREs than placebo (33% vs 44%; p=0.021). Moreover, pain was significantly reduced. In contrast, pamidronate 90 mg every 3 weeks produced no significant benefit over placebo in SREs, pain scores, or analgesic use.

6. Zoledronic is the only bisphosphonate to have shown efficacy in patients with osteoblastic metastases, which are typically associated with solid tumors (eg, prostate cancer). 

· Safety:

1. Adverse reactions to zoledronic acid are usually mild and transient. 

2. In patients with HCM, adverse effects reported at incidences of >10% included fever, nausea, constipation, anemia, dyspnea, diarrhea, abdominal pain, cancer progression, insomnia, anxiety, urinary tract infection, vomiting, agitation, confusion, hypophosphatemia, coughing, hypokalemia, hypomagnesemia, and hypotension. 

3. In patients with MM or bone metastases from solid tumors, the following additional adverse effects were observed in ≥10% of patients: anemia, neutropenia, fatigue, weakness, lower limb edema, rigors, anorexia, weight loss, dehydration, bone pain, myalgia, arthralgia, back pain, headache, dizziness, paresthesia, hypoesthesia, depression, alopecia, and dermatitis. Causality has not been established.

4. Zoledronic acid therapy has been associated with severe (Grade 3) and life-threatening (Grade 4) laboratory abnormalities, specifically elevated serum creatinine, hypocalcemia, hypophosphatemia, hypermagnesemia, and hypomagnesemia.

5. Like pamidronate, zoledronic acid can produce renal toxicity ranging from elevated serum creatinine to renal failure.

6. Zoledronic acid has been assigned to Pregnancy Category D based on adverse maternal and fetal outcomes observed in animal studies. 

7. Overall, pamidronate and zoledronic acid appear to be tolerated similarly well.

COST:

· In terms of acquisition costs (see below), zoledronic acid 4 mg is more expensive than the corresponding dose of pamidronate (ie, 90 mg).

· Because of the shorter infusion time for zoledronic acid 4 mg (ie, ≥15 minutes), this cost difference could potentially be offset by savings on AIC nursing overtime.

	Drug
	Trade Name
	Strength
	Price*

	Pamidronate
	Aredia®
	30 mg
	$163.70

	Pamidronate
	Aredia®
	90 mg
	$434.60

	Pamidronate
	(Bedford generic)**
	30 mg
	$  48.49

	Pamidronate
	(Bedford generic)**
	90 mg
	$145.49

	Zoledronic acid
	Zometa®
	4 mg
	$554.47


*From AmerisourceBergen

**AP-rated, so therapeutically equivalent to, Aredia® 

DUPLICATIVE THERAPY:

· Pamidronate

· Etidronate

· Alendronate

· Other bisphosphonates

DOSING AND ADMINISTRATION:

· Zoledronic acid is reconstituted by adding 5 mL of sterile water for injection to each 4-mg vial. The resulting solution must be further diluted in 100 mL of sterile 0.9% sodium chloride or 5% dextrose for injection. 

· Zoledronic acid must not be mixed with calcium-containing solutions (eg, lactated Ringer’s).

· If not administered immediately after reconstitution, the solution must be refrigerated. The total time between reconstitution and the end of the infusion must not exceed 24 hours.

· Patients should be adequately hydrated prior to and throughout treatment with zoledronic acid.

· The dose must be given as a single intravenous infusion over no less than 15 minutes.

· Hypercalcemia of malignancy: 4 mg IV over at least 15 minutes

· Reduction of skeletal-related events in patients with tumor-associated osteolytic disease: 4 mg IV over at least 15 minutes every 3–4 weeks

· The patient should be observed for at least 20 minutes after the infusion is over.

· Avoid infusion times of less than 15 minutes and doses greater than 4 mg to decrease the potential for nephrotoxicity.

· If a patient’s serum creatinine increases after administration of zoledronic acid, delay retreatment until renal function returns to baseline.

DRUG INTERACTIONS:

· Loop diuretics: May increase the risk of hypocalcemia with zoledronic acid; use with caution; do not use if patient is not adequately hydrated.

· Aminoglycosides: May increase the risk of hypocalcemia with zoledronic acid; use with caution.

· Thalidomide: Concomitant use may increase the risk of renal dysfunction in patients with MM. 
· Other Nephrotoxic Drugs: Concomitant use may increase the risk of renal dysfunction.
RECOMMENDED MONITORING:

· Renal function (check serum creatinine prior to administration and during therapy)

· Serum calcium

· Serum phosphate

· Serum magnesium

· Hydration status 

· Hematocrit and hemoglobin

OUTCOME MEASURES:

· Therapeutic:

1. Serum calcium (corrected)

2. SREs (eg, fractures, need for radiotherapy or surgery to bone)

3. Disease progression

· Safety/Adverse Effects:

1. Serum electrolyte abnormalities

2. Serum creatinine

3. Hypersensitivity reactions 

FULL PRESCRIBING INFORMATION:

· http://www.pharma.us.novartis.com/product/pi/pdf/ZOMETA.pdf 

