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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:
	Avandamet (rosiglitazone and metformin) Tablets are available in three different dosage strengths: 1mg/500mg, 2mg/500mg, and 4mg/500mg.   

Manufactured by GlaxoSmithKline, Research Triangle Park, NC 27709. 

	
	

	
	

	Summary of Findings:
	Avandamet tablets are a fixed dose combination available in varying strengths, for the management of type 2 diabetes.  This combination contains rosiglitazone maleate (a thiazolidinedione), and metformin. Avandamet is indicated as an adjunct to diet and exercise to improve blood sugar control in patients with type 2 diabetes who are already treated with combination rosiglitazone and metformin or who are not adequately controlled on metformin alone.  Among the oral combination therapies available for the treatment of type 2 diabetes, Avandamet is quite costly, averaging $34–$165 per month..  However, in regard to individual pricing, the combination tablet offers a substantial monthly savings.
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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 2,3
In October 2002, the Food and Drug Administration (FDA) approved Avandamet Tablets (rosiglitazone/metformin), a fixed dose combination available in varying strengths, for the management of type 2 diabetes.  This combination contains rosiglitazone maleate (a thiazolidinedione), which acts to help improve insulin sensitivity and metformin (a biguanide), which works to improve glycemic control via several different mechanisms, other than rosiglitazone. Avandamet is indicated as an adjunct to diet and exercise to improve blood sugar control in patients with type 2 diabetes who are already treated with combination rosiglitazone and metformin or who are not adequately controlled on metformin alone. 



Dosage Form(s) 1,4
Avandamet (rosiglitazone and metformin) is available as:

· 1 mg/500 mg- yellow, film coated oval tablet  

· 2 mg/500 mg- pale pink, film coated oval tablet

· 4 mg/500 mg- orange, film coated oval tablet

Manufacturer 1,4

GlaxoSmithKline

5 Moore Drive



Research Triangle Park, NC 27709

888-8255249



http://www.avandamet.com

Indication(s) 1,4
Avandamet (rosiglitazone and metformin) is indicated for as an adjunct to diet and exercise to improve glycemic control in patients with type 2 diabetes who are already treated with combination rosiglitazone and metformin or who are not adequately controlled on metformin alone. 

Management of type 2 diabetes should include diet control. Caloric restriction, weight loss, and exercise are essential for the proper treatment of the diabetic patient because they help improve insulin sensitivity. This is important not only in the primary treatment of type 2 diabetes, but also in maintaining the efficacy of drug therapy. Prior to initiation or escalation of oral antidiabetic therapy in patients with type 2 diabetes mellitus, secondary causes of poor glycemic control, e.g. , infection, should be investigated and treated.

The efficacy and safety of Avandamet as initial pharmacologic therapy for patients with type 2 diabetes after a trial of caloric restriction, weight loss, and exercise has not been established.

Clinical Efficacy 1,4
Mechanism of Action

Avandamet combines two antidiabetic agents with different mechanisms of action to improve glycemic control in patients with type 2 diabetes.  Rosiglitazone maleate, a member of the thiazolidinedione class and metformin hydrochloride, a member of the biguanide class.  Thiazolidinediones are insulin-sensitizing agents that act primarily by enhancing peripheral glucose utilization, whereas biguanides act primarily by decreasing endogenous hepatic glucose production.  

Rosiglitazone maleate

Rosiglitazone maleate, a member of the thiazolidinedione class of antidiabetic agents, improves glycemic control by improving insulin sensitivity while reducing circulating insulin levels. Rosiglitazone is a highly selective and potent agonist for the perozisome proliferator-activated receptor-gamma (PPAR(). In humans, PPAR receptors are found in key target tissues for insulin action such as adipose tissue, skeletal muscle and liver. Activation of the PPAR( nuclear receptors regulates the transcription of insulin-responsive genes involved in the control of glucose production, transport, and utilization. In addition, PPAR(-responsive genes also participate in the regulation of fatty acid metabolism.

Insulin resistance if a common feature characterizing the pathogenesis of type 2 diabetes. The antidiabetic activity of rosiglitazone has been demonstrated in animal models of type 2 diabetes in which hyperglycemia and/or impaired glucose tolerance is a consequence of insulin resistance in target tissues. 

Metformin hydrochloride

Metformin hydrochloride is an antihyperglycemic agent, which improves glucose tolerance in patients with type 2 diabetes, lowering both basal and postprandial plasma glucose. Its pharmacologic mechanisms of action are different from other classes of oral antihyperglycemic agents. Metformin decreases hepatic glucose production, decreases intestinal absorption or glucose, and increases peripheral glucose uptake and utilization. Unlike sulfonylureas, metformin does not produce hypoglycemia in either patients with type 2 diabetes or normal subjects (except in special circumstances) and does not cause hyperinsulinemia. With metformin therapy, insulin secretion remains unchanged while fasting insulin levels and daylong plasma insulin response may actually decrease.

Contraindications 1,4
Avandamet (rosiglitazone and metformin) tablets are contraindicated in patients with:

· Renal disease or renal dysfunction (e.g., as suggested by serum creatinine levels (1.5 mg/dL [males] and (1.4 mg/dL [females] or abnormal creatinine clearance) which may also result from conditions such as cardiovascular collapse (shock), acute myocardial infarction, and septicemia

· Congestive heart failure requiring pharmacologic treatment

· Known hypersensitivity to rosiglitazone maleate or metformin hydrochloride

· Acute of chronic metabolic acidosis, including diabetic ketoacidosis, with or without coma.  

Avandamet should be temporarily discontinued in patients undergoing radiologic studies involving intravascular administration of iodinated contrast materilals, because use of such products may result in acute alteration of renal function.

Warnings 1,4
Metformin hydrochloride
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Rosiglitazone maleate
Cardiac Failure and Other Cardiac Effects
Rosiglitazone, like other thiazolidinediones, can cause fluid retention, which may exacerbate or lead to heart failure. Patients should be observed for signs and symptoms of heart failure. Avandamet should be discontinued if any deterioration in cardiac status occurs.

Patients with New York Heart Association (NYHA) Class 3 and 4 cardiac status were not studied during the clinical trials with rosiglitazone maleate. In patients requiring pharmacologic treatment for congestive heart failure, Avandamet should not be used.

In two 26-week U.S. trials involving 611 patients with type 2 diabetes, rosiglitazone maleate plus insulin therapy was compared to insulin therapy alone. These trials included patients with long-standing diabetes and a high prevalence of pre-existing medical conditions, including:

	· Peripheral neuropathy (34%)
	· Retinopathy (19%)
	· Ischemic Heart Disease (14%)

	· Vascular Disease (9%)
	· Congestive Heart Failure (2.5%)
	


In these clinical trials, an increased incidence of cardiac failure and other cardiovascular adverse events were seen in patients on rosiglitazone and insulin combination therapy compared to insulin and placebo. Patients who experienced heart failure were on average older, had a longer duration of diabetes, and were mostly on the higher 8mg daily dose of rosiglitazone. In this population, however, it was not possible to determine specific risk factors that could be used to identify all patients at risk of heart failure on combination therapy. Three of the 10 patients who developed cardiac failure on combination therapy during the double-blind part of the studies had no known prior evidence of congestive heart failure, or pre-existing cardiac condition. The use of rosiglitazone maleate in combination therapy with insulin is not indicated; therefore, Avandamet is not indicated for use in combination with insulin.

Precautions 1,4
General
Metformin hydrochloride

Monitoring of renal function
Metformin is known to be substantially excreted by the kidney, and the risk of metformin accumulation and lactic acidosis increases with the degree of impairment of renal function. Thus, patients with serum creatinine levels above the upper limit of normal for their age should not receive Avandamet.

In patients with advanced age, Avandamet should be carefully titrated to establish the minimum dose for adequate glycemic effect, because of aging is associated with reduced renal function. In elderly patients, particularly those (80 years of age, renal function should be monitored regularly and, generally, Avandamet should not be titrated to the maximum dose of the metformin component (i.e., 2000mg).

Before initiation of therapy with Avandamet and at least annually thereafter, renal function should be assessed and verified as normal.  In patients in whom development of renal dysfunction is anticipated, renal function should be assessed more frequently and Avandamet discontinued if evidence of renal impairment is present.  

Use of concomitant medications that may affect renal function or metformin disposition

Concomitant medications that may affect renal function or result in significant hemodynamic change or may interfere with the disposition of metformin, such as cationic drugs that are eliminated by renal tubular secretion, should be used with caution.  

Radiologic studies involving the use of intravascular iodinated contrast materials
Intravascular contrast studies with iodinated materials can lead to acute alteration of renal function and have been associated with lactic acidosis in patients receiving metformin.  Therefore, in patients in whom any such study is planned, Avandamet should be temporarily discontinued at the time of or prior to the procedure, and withheld for 48-hours subsequent to the procedure and reinstituted only after renal function has been re-evaluated and found to be normal.

Hypoxic states

Cardiovascular collapse (shock) from whatever cause, acute congestive heart failure, acute myocardial infarction and other conditions characterized by hypoxemia have been associated with lactic acidosis and may also cause prerenal azotemia.  When such events occur in patients receiving Avandamet, the drug should be promptly discontinued.

Surgical procedures
Use of Avandamet should be temporarily suspended for any surgical procedure (except minor procedures not associated with restricted intake of food and fluids) and should not be restarted until the patient’s oral intake has resumed and renal function has been evaluated as normal.

Alcohol intake
Alcohol is known to potentate the effect of metformin on lactate metabolism.  Patients, therefore, should be warned against excessive alcohol intake, acute or chronic, while taking Avandamet. 

Impaired hepatic function
Since impaired hepatic function has been associated with some cases of lactic acidosis, Avandamet should generally be avoided in patients with clinical of laboratory evidence of hepatic disease.  

Vitamin B12 levels
In controlled clinical trials of metformin hydrochloride of 29 weeks’ duration, a decrease in subnormal levels of previously normal serum vitamin B12 levels, without clinical manifestations, was observed in approximately 7% of patients.  Measurement of hematologic parameters on an annual basis is advised in patients on Avandamet and any apparent abnormalities should be appropriately investigated and managed. Certain individuals appear to be predisposed to developing subnormal vitamin B12 levels. In these patients, routine serum vitamin B12 measurements at two- to three-year intervals may be useful.

Change in clinical status of previously controlled diabetic
A patient with type 2 diabetes previously well-controlled on Avandamet who develops laboratory abnormalities or clinical illness (especially vague and poorly defined illness) should be evaluated promptly for evidence of ketoacidosis or lactic acidosis.  Evaluation should include serum electrolytes and ketones, blood glucose and, if indicated, blood pH, lactate, pyruvate, and metformin levels. If acidosis of either form occurs, Avandamet must be stopped immediately and other appropriate corrective measures initiated.

Hypoglycemia
Hypoglycemia does occur in patients receiving metformin hydrochloride alone under usual circumstances of use, but could occur when caloric intake is deficient, when strenuous exercise is not compensated by caloric supplementation, or during concomitant use with hypoglycemic agents or ethanol.  Elderly, debilitated or malnourished patients, and those with adrenal or pituitary or insufficiency or alcohol intoxication are particularly susceptible to hypoglycemic effects. Hypoglycemia may be difficult to recognize in the elderly, and in people who are taking beta-adrenergic blocking drugs.

Loss of control of blood glucose

When a patient stabilized on any diabetic regimen is exposed to stress such as fever, trauma, infection, or surgery, a temporary loss of glycemic control may occur.  At times, it may be necessary to withhold Avandamet and temporarily administer insulin. Avandamet may be reinistitued after the acute episode is resolved.

General
Rosiglitazone maleate

Edema
Avandamet should be used with caution in patients with edema. Since thiazolidinediones, including rosiglitazone, can cause fluid retention, which can exacerbate or lead to congestive heart failure, Avandamet should be used with caution in patients at risk for heart failure.  Patients should be monitored for signs and symptoms of heart failure.

In controlled clinical trials of patients with type 2 diabetes, mild to moderate edema was reported in patients with rosiglitazone maleate, and may be dose related. Patients with ongoing edema are more likely to have adverse events associated with edema if started on combination therapy with insulin and rosiglitazone.

Weight gain
Dose-related weight gain was seen with rosiglitazone alone or in combination with other hypoglycemic agents.  The mechanism of weight gain is unclear, but probably involves a combination of fluid retention and fat accumulation.

In post marketing experience with rosiglitazone alone or in combination with other hypoglycemic agents, there have been rare reports or unusually rapid increases in weight and increases of excess of that generally observed in clinical trials. Patients who experience such increases should be assessed for fluid accumulation and volume-related events such as excessive edema and congestive heart failure.

Hematologic
Across all controlled clinical studies, decreases in hemoglobin and hematocrit were observed for rosiglitazone maleate alone and in combination with other hypoglycemic agents.  The changes occurred primarily during the first 3 months following initiation of rosiglitazone therapy or following an increase in rosiglitazone dose. White blood cell counts also decreased slightly in patients treated with rosiglitazone. The observed changes may be dose related to the increased plasma volume observed with treatment with rosiglitazone and may be done related.

Ovulation
Therapy with rosiglitazone, like other thiazolidinediones, may result in ovulation in some premenopausal anovulatory women.  As a result, these patients may be at an increased risk for pregnancy while taking Avandamet. Thus, adequate contraception in premenopausal women should be recommended. This possible effect has not been specifically investigated in clinical studies so the frequency of this occurrence is not known.

Although hormonal imbalance has been seen in preclinical studies, the clinical significance of this finding is not known. If unexpected menstrual dysfunction occurs, the benefits of continued therapy with Avandamet should be reviewed.

Hepatic effects

Another drug of the thiazolidinedione class, troglitazone, was associated with idiosyncratic hepatotoxicity, and very rare cases of liver failure, liver transplants, and death were reported during clinical use. In pre-approval controlled clinical trails, patients with type 2 diabetes, troglitazone was more frequently associated with clinically significant elevations in liver enzymes (ALT >3X upper limit of normal) compared to placebo. Very rare cases of reversible jaundice were also reported.

In post marketing experience with rosiglitazone maleate, reports of hepatitis and of hepatic enzyme elevations to three or more times the upper limit of normal have been received. Very rarely, these reports have involved hepatic failure with and without fatal outcome, although causality has not been established. Pending the availability of the results of additional long-term, controlled clinical trials and additional post marketing safety data, it is recommended that patients treated with Avandamet undergo periodic monitoring of liver enzymes.

Liver enzymes should be checked prior to the initiation of therapy with Avandamet in all patients. Therapy with Avandamet should not be initiated in patients with increased baseline liver enzyme levels (ALT >2.5X upper limit of normal). In patients with normal baseline liver enzymes, following initiation of therapy with Avandamet, it is recommended that liver enzymes be monitored every 2 months for the first 12 months, and periodically thereafter. Patients with mildly elevated liver enzymes at baseline or during therapy with Avandamet should be evaluated to determine the cause of the liver enzyme elevation. Initiation of, or continuation of, therapy with Avandamet in patients with mild liver enzyme elevations should proceed with caution and include close clinical follow-up, including more frequent liver enzyme monitoring, to determine if the liver enzyme elevations resolve or worsen. If at any time ALT levels increase to >3X the upper limit of normal in patients on therapy with Avandamet, liver enzymes levels should be rechecked as soon as possible. If ALT levels remain >3X the upper limit of normal, therapy with Avandamet should be discontinued.

There are no data available from clinical trials to evaluate the safety of Avandamet in patients who experience liver abnormalities, hepatic dysfunction, or jaundice while on troglitazone. Avandamet should not be used in patients who experience jaundice while taking troglitazone.

If any patient develops symptoms suggesting hepatic dysfunction, liver enzymes should be checked. If jaundice is observed, drug therapy should be discontinued.

In addition, if the presence of hepatic disease or hepatic dysfunction of sufficient magnitude to predispose to lactic acidosis is confirmed, therapy with Avandamet should be discontinued.
Laboratory Evaluations
· Periodic fasting blood glucose and A1c measurements should be preformed to monitor therapeutic response.

· Liver enzyme monitoring is recommended prior to initiation of therapy with Avandamet in all patients and periodically thereafter.

· Initial and periodic monitoring of hematologic parameters (hemoglobin, hematocrit, and red blood cell indices) and renal function (serum creatinine) should be preformed, at least on an annual basis. While megaloblastic anemia has rarely been seen with metformin therapy, if this is suspected, vitamin B12 deficiency should be excluded.

Adverse Effects 1,4
Adverse Events Reported by Patients in a 26-week Double-Blind Clinical Trial 

Rosiglitazone plus Metformin Arm (N=338)

	· Upper respiratory tract infection (16%)
	· Sinusitis (6.2%)

	· Injury  (8.0%)
	· Diarrhea (12.7%)

	· Headache (6.5%)
	· Viral infection (5.0%)

	· Back pain (5.0%)
	· Arthralgia (5.0%)

	· Hyperglycemia (2.1%)
	· Anemia (7.1%)

	· Fatigue (5.9%)
	


Laboratory Abnormalities 1,4
Hematologic

· Decreases in mean hemoglobin and hematocrit occurred in a dose-related fashion in patients treated with rosiglitazone maleate. 

Lipids

· Changes in serum lipids have been observed following treatment with rosiglitazone maleate.
Serum Transaminase Levels

· In clinical studies in 4958 patients treated with rosiglitazone maleate encompassing approximately 3600 patient years of exposure, there was no evidence of drug-induced hepatotoxicty or elevated ALT levels.

· In post marketing experience with rosiglitazone maleate, reports of hepatic enzyme elevations three of more times the upper limit of normal and hepatitis have been received.

Drug Interactions 1,4
	Drug
	Drug/Drug Class
	Description

	

	Rosiglitazone maleate
	Drugs metabolized by the Cytochrome P450 
	In vitro dug metabolism studies suggest that rosiglitazone does not inhibit any of the major P450 enzymes at clinically relevant concentrations.

In vitro data demonstrate that rosiglitazone is predominantly metabolized by CYP2C8, and to a lesser extent 2C9,

	Rosiglitazone maleate
	· Nifedipine

· Oral Contraceptives
	Rosiglitazone (4mg twice daily) was shown to have no clinically relevant effect on the pharmacokinetics of either drug, which are predominately metabolized by CYP3A4.

	

	Metformin

Hydrochloride

	· Furosemide
	A single-dose metformin-furosemide drug interaction study in healthy subjects demonstrated that pharmacokinetic parameters of both compounds were affected by co-administration. Furosemide ( the metformin plasma and blood Cmax by 22% and the blood AUC by 15%, without any significant change in metformin renal clearance. When administered with metformin, the Cmax and AUC of furosemide were 31% and 12% smaller, respectively, than when administered alone, and the terminal half-life was ( by 32%, without and significant change in furosemide renal clearance.  No information is available about the interaction of metformin and furosemide when co-administered chronically.

	Drug
	Drug/Drug Class
	Description

	Metformin

Hydrochloride
	· Nifedipine
	A single-dose, metformin-nifedipine drug study in normal, healthy volunteers demonstrated that co-administration of nifedipine ( plasma metformin Cmax and AUC by 20% and 9%, respectively, and ( the amount excreted in the urine. Tmax and half-life were unaffected. Nifedipine appears to enhance the absorption of metformin. Metformin had minimal effects on nifedipine.

	Metformin

Hydrochloride
	· Cationic drugs
	Cationic drugs (e.g., amiloride, digoxin, morphine, procainamide, quinidine, quinine, ranitidine, triamterene, trimethoprim, or vancomycin) that are eliminated by renal tubular secretion theoretically have the potential for interaction with metformin and by competing for common renal tubular transport systems. Such interaction between metformin and oral cimetidine has been observed in normal, healthy volunteers in both single- and multiple-dose, metformin-cimetidine drug interaction studies, with a 60% ( in peak metformin plasma and whole blood concentrations and a 40% ( in plasma and whole blood metformin AUC. There was no change in elimination half-life in the single-dose study. Metformin had no effect on cimetidine pharmacokinetics. Although such interactions remain theoretical (except for cimetidine), careful patient monitoring and dose adjustment of Avandamet tablets and/or the interfering drug is recommended in patients who are taking cationic medications that are excreted via the proximal renal tubular secretory system. 

	Other
	· Thiazides and other diuretics

· Corticosteroids

· Phenothiazines

· Thyroid products

· Estrogens

· Oral contraceptives

· Phenytoin

· Nicotinic acid

· Sympathomimetics

· Calcium channel blocking drugs

· Isoniazid
	Certain drugs tend to produce hyperglycemia and may lead to loss of blood glucose control. When such drugs are administered to a patient receiving Avandamet, the patient should be closely observed for loss of blood glucose control. 

	Other
	· Metformin and Propranolol

· Metformin and Ibuprofen
	The pharmacokinetics of either combination was not affected when co-administered in single-dose interaction studies.

	Other
	Metformin and highly protein-bound drugs

· Salicylates

· Sulfonamides

· Chloramphenicol

· Probenecid
	Metformin is negligibly bound to plasma proteins and is therefore less likely to interact with highly protein-bound drugs

	


Dosage and Administration 1,4

General

The selection of the dose of Avandamet should be based on the patient’s current doses of rosiglitazone and/or metformin.

The safety and efficacy of Avandamet as initial therapy for patients with type 2 diabetes have not been established.

The following recommendations regarding the use of Avandamet in patients inadequately controlled on rosiglitazone and metformin monotherapies are based on clinical practice experience with rosiglitazone and metformin combination therapy.

· The dosage of antidiabetic therapy with Avandamet should be individualized on the basis of effectiveness and tolerability while not exceeding the maximum recommended daily dose of 8mg/2000mg.

· Avandamet should be given in divided doses with meals, with gradual dose escalation. This reduces GI side effects (largely due to metformin) and permits determination of the minimum effective dose for the individual patient.

· Sufficient time should be given to assess adequacy of therapeutic response. Fasting plasma glucose (FPG) should be used to determine the therapeutic response to Avandamet. 

· After an increase in metformin dosage, dose titration is recommended if patients are not adequately controlled after 1-2 weeks. 

· After and increase in rosiglitazone dosage, dose titration is recommended if patients are not adequately controlled after 8-12 weeks.

Dosage Recommendations

For patients inadequately controlled on metformin monotherapy

· The usual starting dose of Avandamet is 4 mg rosiglitazone (total daily dose) plus the dose of metformin already being taken.

For patients inadequately controlled on rosiglitazone monotherapy

· The usual starting dose of Avandamet is 1000 mg metformin (total daily dose) plus the dose of rosiglitazone already being taken.

Avandamet Starting Dose Tablet 1,4
	PRIOR THERAPY
	Usual Avandamet Starting Dose

	Total Daily Dose
	Tablet Strength
	Number of Tablets

	

	Metformin HCl*
	

	1000mg/day
	2mg/500mg
	1 tablet b.i.d

	2000mg/day
	1mg/500mg
	2 tablets b.i.d

	

	Rosiglitazone maleate
	

	4mg/day
	2mg/500mg
	1 tablet b.i.d

	8mg/day
	4mg/500mg
	1 tablet b.i.d

	


*For patients on doses of metformin HCl between 1000mg and 2000mg/day, initiation of Avandamet requires individualization of therapy.

When switching from combination therapy of rosiglitazone plus metformin as separate tablets
· The usual starting dose of Avandamet is the dose of rosiglitazone and metformin already being taken.

If additional glycemic control is needed

· The daily dose of Avandamet may be increased by increments of 4mg rosiglitazone and/or 500mg metformin, up to the maximum recommended total daily dose of 8mg/2000mg.

· No studies have been preformed specifically examining the safety and efficacy of Avandamet in patients previously treated with other oral hypoglycemic agents and switched to Avandamet. Any change in therapy of type 2 diabetes should be undertaken with care and appropriate monitoring as changes in glycemic control can occur.

Specific Patient Populations

· Avandamet is not recommended for use in pregnancy or for use in pediatric patients.

· The initial and maintenance dosing of Avandamet should be conservative in patients with advanced age, due to the potential for decreased renal function in this population. Any dosage adjustment should be based on careful assessment of renal function. Generally, elderly, debilitated, and malnourished patients should not be titrated to the maximum dose of Avandamet. Monitoring of renal function is necessary to aid in prevention of metformin-associated lactic acidosis, particularly in the elderly.

· Therapy with Avandamet should not be initiated if the patient exhibits clinical evidence of active liver disease or increase serum transaminase levels (ALT >2.5A upper limit of normal at the start of therapy). Liver enzyme monitoring is recommended in all patients prior to initiation of therapy with Avandamet and periodically thereafter.

Cost Comparison 5 (at commonly used dosages)

Oral Fixed Dose Combination Tablets for Type 2 Diabetes

	Drug
	Tablet Strength
	Usual Daily Adult Dosage Range
	Cost( per 30 days for Usual Adult Dose Range

	
	
	
	

	Glucovance

(glyburide/metformin)
	1.25mg/250mg

2.5mg/500mg

5mg/500mg


	10mg/1000mg – 20mg/2000mg

 
	$67 – $134



	Metaglip(
(glipizide/metformin)
	2.5mg/250mg

2.5mg/500mg

5mg/500mg


	2.5mg/250mg – 20mg/2000mg
	$28 – $118

	
	
	
	

	Avandamet

(rosiglitazone/metformin)
	1mg/500mg

2mg/500mg

4mg/500mg


	1mg/500mg – 8mg/2000mg 


	$34 – $165

	Avandia

(rosiglitazone maleate)
	2mg

4mg

8mg


	6mg – 8mg
	$125 – $154

	
	
	
	

	Metformin HCl

(generic)


	500mg

1000mg
	500mg – 2000mg
	$22 – $87


(Cost at Average Wholesale Price (AWP): Facts and Comparisons (Medi-Span), St. Louis, MO. December 2002. Costs may vary depending on tablet strength combinations. Costs rounded to the nearest dollar.

Conclusion

Avandamet tablets are one of the newest additions to the armamentarium of combination oral diabetic agents. Avandamet is a fixed dose combination available in varying strengths, for the management of type 2 diabetes.  This combination contains rosiglitazone maleate (a thiazolidinedione), and metformin. Avandamet is indicated as an adjunct to diet and exercise to improve blood sugar control in patients with type 2 diabetes who are already treated with combination rosiglitazone and metformin or who are not adequately controlled on metformin alone.  Among the oral combination therapies available for the treatment of type 2 diabetes, Avandamet is quite costly, averaging $34–$165 per month..  However, in regard to individual pricing, the combination tablet offers a substantial monthly savings

Recommendation(s)

It is recommended that Avandamet tablets be removed from prior authorization approval status and classified as ‘open access’.
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Lactic acidosis is a rare, but serious, metabolic complication that can occur due to metformin accumulation during treatment with AVANDAMET; when it occurs, it is fatal in approximately 50% of cases. Lactic acidosis may also occur in association with a number of pathophysiologic conditions, including diabetes mellitus, and whenever there is significant tissue hypoperfusion and hypoxemia. Lactic acidosis is characterized by elevated blood lactate levels (>5 mmol/L), decreased blood pH, electrolyte disturbances with an increased anion gap, and an increased lactate/pyruvate ratio. When metformin is implicated as the cause of lactic acidosis, metformin plasma levels >5 µg/mL are generally found.





The reported incidence of lactic acidosis in patients receiving metformin hydrochloride is very low (approximately 0.03 cases/1000 patient-years, with approximately 0.015 fatal cases/1000 patient-years). Reported cases have occurred primarily in diabetic patients with significant renal insufficiency, including both intrinsic renal disease and renal hypo-perfusion, often in the setting of multiple concomitant medical/surgical problems and multiple concomitant medications. Patients with congestive heart failure requiring pharmacologic management, in particular those with unstable or acute congestive heart failure who are at risk of hypoperfusion and hypoxemia, are at increased risk of lactic acidosis. The risk of lactic acidosis increases with the degree of renal dysfunction and the patient's age. The risk of lactic acidosis may, therefore, be significantly decreased by regular monitoring of renal function in patients taking metformin and by use of the minimum effective dose of metformin. In particular, treatment of the elderly should be accompanied by careful monitoring of renal function. AVANDAMET treatment should not be initiated in patients (80 years of age unless measurement of creatinine clearance demonstrates that renal function is not reduced, as these patients are more susceptible to developing lactic acidosis. In addition, AVANDAMET should be promptly withheld in the presence of any condition associated with hypoxemia, dehydration, or sepsis. Because impaired hepatic function may significantly limit the ability to clear lactate, AVANDAMET should generally be avoided in patients with clinical or laboratory evidence of hepatic disease. Patients should be cautioned against excessive alcohol intake, either acute or chronic, when taking AVANDAMET, since alcohol potentates the effects of metformin hydrochloride on lactate metabolism. In addition, AVANDAMET should be temporarily discontinued prior to any intravascular radiocontrast study and for any surgical procedure. 





The onset of lactic acidosis often is subtle, and accompanied only by nonspecific symptoms such as malaise, myalgias, respiratory distress, increasing somnolence, and nonspecific abdominal distress. There may be associated hypothermia, hypotension, and resistant bradyarrhythmias with more marked acidosis. The patient and the patient's physician must be aware of the possible importance of such symptoms and the patient should be instructed to notify the physician immediately if they occur.  AVANDAMET should be withdrawn until the situation is clarified. Serum electrolytes, ketones, blood glucose, and if indicated, blood pH, lactate levels, and even blood metformin levels may be useful. Once a patient is stabilized on any dose level of AVANDAMET, gastrointestinal symptoms, which are common during initiation of therapy with metformin, are unlikely to be drug related. Later occurrence of gastrointestinal symptoms could be due to lactic acidosis or other serious disease.





Levels of fasting venous plasma lactate above the upper limit of normal but less than 5 mmol/L in patients taking AVANDAMET do not necessarily indicate impending lactic acidosis and may be explainable by other mechanisms, such as poorly controlled diabetes or obesity, vigorous physical activity, or technical problems in sample handling.


 


Lactic acidosis should be suspected in any diabetic patient with metabolic acidosis lacking evidence of ketoacidosis (ketonuria and ketonemia). 





Lactic acidosis is a medical emergency that must be treated in a hospital setting. In a patient with lactic acidosis who is taking AVANDAMET, the drug should be discontinued immediately and general supportive measures promptly instituted. Because metformin hydrochloride is dialyzable (with a clearance of up to 170 mL/min under good hemodynamic conditions), prompt hemodialysis is recommended to correct the acidosis and remove the accumulated metformin. Such management often results in prompt reversal of symptoms and recovery
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