Ibandronate Sodium

 (Boniva()

Classification:
Bisphosphonate
Pharmacology:

Boniva( (Ibandronate sodium) is a nitrogen-containing bisphosphonate that inhibits osteoclast-mediated bone resoprtion. Ibandronate has an affinity for hydroxyapatite, part of the mineral matrix of bone. Ibandronate inhibits osteoclast activity and reduces bone resorption and turnover. In postmenopausal women, it reduces the elevated rate of bone turnover, leading to, on average, a net gain in bone mass.
Pharmacokinetics:

	Oral bioavailability
	~ 0.6 % for 2.5mg oral tablet.  
The bioavailability is reduced 90% when administered with a meal.  No reduction in bioavailability when administered at least 60 minutes before a meal.  Absorption is linear up to 50mg and is nonlinear above a 50mg dose.

	Protein binding
	Ranges from 85.7 to 99.5% over an ibandronate concentration range of 0.5-10 ng/mL.

	Volume of distribution
	After absorption, ibandronate either rapidly binds to bone or is excreted into urine. In humans, the apparent terminal volume of distribution is at least 90 L, and the amount of dose removed from the circulation via the bone is estimated to be 40% to 50% of the circulating dose.

	Metabolism
	No evidence of ibandronate metabolism in humans.

	Elimination
	Approximately 50% to 60% of the absorbed dose is eliminated unchanged by the kidney. Unabsorbed ibandronate is eliminated unchanged in the feces. Half-life for 150 mg ibandronate tablet upon oral administration to healthy postmenopausal women ranges from 37 to 157 hours. 


Indications:

Ibandronate is indicated for the treatment and prevention of osteoporosis in postmenopausal women. 
Dosage:

The recommended oral dose of ibandronate for treatment or prevention of postmenopausal osteoporosis is one 2.5-mg tablet taken once daily or one 150-mg tablet taken once monthly on the same date each month with a full glass (6-8 oz) of water.
Note: If a patient misses a 150mg once monthly dose and it is within 7 days of the next scheduled dose, skip the missed dose and resume the usual schedule.
Contraindications: 

· Known hypersensitivity to ibandronate or to any of its excipients 

· Uncorrected hypocalcemia

· Inability to stand or sit upright for at least 60 minutes 

Precautions:
· Hypocalcemia and other disturbances of bone and mineral metabolism should be effectively treated before starting ibandronate therapy. Adequate intake of calcium and vitamin D is important in all patients.
· Not recommended for use in patients with severe renal impairment (creatine clearance < 30 mL/min).
· Osteonecrosis, primarily in the jaw, has been repoted in patients treated with bisphosphonates.

· Severe and occasionally incapacitating bone, joint, and/or muscle pain has been reported in patients taking bisphosphonates. 
· Pregnancy category C

Interactions:

Ibandronate does not undergo hepatic metabolism and does not inhibit the hepatic cytochrome P450 system. Ibandronate is eliminated by renal excretion.
Products containing calcium and other multivalent cations (e.g. aluminum, magnesium, iron), including milk, food, and antacids are likely to interfere with the absorption of ibandronate, which is consistent with findings in animal studies.

Adverse Events: 
Adverse events with ibandronate (2.5 mg daily group) were similar to placebo, with adverse events of the digestive system being the most common reason for withdrawal.  In addition, the tolerability profiles of ibandronate 2.5mg daily and 150mg once monthly were similar.   Like other orally administered bisphosphonates, ibandronate may cause upper gastrointestinal disorders such as dysphagia, esophagitis, and esophageal or gastric ulcer
Cost Comparison:
Alendronate (Fosamax)
Prophylaxis:  5 mg once daily ($2.45/day) or 35 mg once weekly ($2.45/day)
Treatment:  10 mg once daily ($2.45/day) or 70 mg once weekly ($2.45/day)
Risedronate (Actonel)
Prophylaxis and Treatment:  5 mg once daily ($2.61/day), 35 mg once weekly ($2.64/day), or 75 mg for 2 consecutive days once a month ($2.64/day)
Ibandronate (Boniva)*
Prophylaxis and Treatment: 2.5 mg once daily ($ not available from McKesson) or 150 mg once monthly ($2.69/day) 
Monitoring:
· Serum creatinine baseline and as clinically indicated

· Serum calcium and phosphorous baseline and as clinically indicated

· Alkaline Phosphatase baseline and as clinically indicated

· Bone mineral density

· Adequate dietary intake of calcium and vitamin D.  If dietary intake is inadequate, calcium and vitamin D supplementation should be initiated.  The supplements should not be taken until at least 60 minutes following the oral administration of ibandronate (to ensure maximum absorption)

· Administration at least 60 minutes before food, beverages or medications.

· Monitor for symptoms of esophageal irritation which may include worsening dysphagia, pain when swallowing, retrosternal pain, or heartburn.  Patients should be instructed to stay upright for at least 60 minutes after the dose to reduce esophageal irritation
Product Identification:

Bonvia 2.5-mg tablets: white, oblong, film-coated tablets, engraved with “IT” on one side and “L3” on the other side and packaged in bottles of 30 tablets (NDC 0004-0185-23).

Bonvia 150-mg tablets: white, oblong, film-coated tablets, engraved with “BNVA” on one side and “150” on the other side. Packaged in boxes of 3 blister packs containing 1 tablet each (NDC 004-0186-82).
Efficacy and Safety:

Treatment of Postmenopausal Osteoporosis

The effectiveness and safety was demonstrated in a randomized, double-blind, placebo-controlled, multinational 3-year study of 2946 women aged 55 to 80 years.  Ibandronate 2.5 mg daily significantly reduced the incidence of new vertebral and worsening vertebral fractures (9.6% placebo vs. 4.7% ibandronate).  There were similar numbers of nonvertebral (pelvis, femur, wrist, forearm, rib and hip) osteoporotic fractures at 3 years reported in women treated with ibandronate 2.5 mg daily (9.1%) and placebo (8.2%).  
Effect on Bone Mineral Density (BMD)
Ibandronate significantly increased BMD at the lumbar spine and hip relative to treatment with placebo.  In the 3-year osteoporosis treatment study, ibandronate 2.5 mg daily produced increases in lumbar spine BMD (6.4% after 3 years of treatment) that were progressive over 3 years of treatment and were statistically significant relative to increases with placebo (1.4% after 3 years of treatment).  Ibandronate 150 mg once-monthly was shown to be noninferior to ibandronate 2.5 mg daily in lumbar spine BMD.  Increases in baseline lumbar spine BMD were 3.86% in the ibandronate 2.5 mg group and 4.85% in the ibandronate 150 mg once-monthly group.
Bone Histology
The effects of ibandronate 2.5 mg daily on bone histology were evaluated in iliac crest biopsies from 16 women after 22 months of treatment and 20 women after 34 months of treatment.  The histological analysis of bone biopsies showed bone of normal quality and no indication of osteomalacia or a mineralization defect.

Prevention of Postmenopausal Osteoporosis
Ibandronate 2.5 mg daily prevented bone loss in a majority of women in a randomized, double-blind, placebo-controlled 2-year study of 653 postmenopausal women without osteoporosis at baseline.  Ibandronate 2.5 mg daily resulted in a mean increase in lumbar spine BMD of 3.1% compared with placebo following 2 years of treatment.  Increases were seen at 6 months and at all later time points.  Compared with placebo, ibandronate 2.5 mg daily increased BMD of the total hip by 1.8%, femoral neck by 2.0%, and the trochanter by 2.1% at the 2 year study endpoint.
Conclusions:

Alendronate and risedronate are oral bisphosphonates currently available on the formulary.  Risedronate and Ibandronate are approved for monthly oral dosing and are comparable in cost; however, risedronate would have to be dosed monthly on 2 consecutive days which may increase the possibility of medication errors.  Alendronate which is not currently available for monthly dosing is only slightly less expensive than ibandronate.  Adverse effects with ibandronate seem to be similar to the other bisphosphonates.
Recommendation:

Consider adding ibandronate for the formulary.
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