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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, require a clinical edit or require prior authorization for use. 

	
	

	Dosage Forms & Manufacturer:
	Each 2.5 mg tablet of Onglyza contains 2.5 mg of Saxagliptin and each 5 mg tablet of Onglyza contains 5 mg of Saxagliptin. 
Bristol-Myers Squibb, Princeton, NJ 08543.

	
	

	Summary of Findings:
	Onglyza is an oral DPP-4 inhibitor that has demonstrated efficacy as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes.  It has been successfully studied as monotherapy and in combination with metformin, glyburide, and thiazolidinedione therapy, but not in combination with insulin.  Although Onglyza was not associated with an increased risk for cardiovascular events in patients who were mainly at low risk for these events, the FDA is requiring a postmarketing study to specifically evaluate cardiovascular safety in a higher risk population. 

	
	

	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, a clinical edit drug or an open access drug. 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.

Introduction
Approximately 21 million Americans have diabetes, with type 2 accounting for 90-95% of cases.  Advantages of DPP-4 inhibitors include the ability to achieve sustainable reductions in HbA1C, few adverse effects, neutral effect on body weight, and a once-daily oral dosing regimen.  However, clinical comparisons between these drugs are not available.  
Dosage Form(s) 1
Each 2.5 mg tablet of Onglyza contains 2.5 mg of Saxagliptin and each 5 mg tablet of Onglyza contains 5 mg of Saxagliptin.
Manufacturer
Bristol-Myers Squibb, Princeton, NJ 08543.
Indication(s) 1
Onglyza is indicated as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes mellitus.  It should not be used for the treatment of type 1 diabetes mellitus or diabetic ketoacidosis and it has not been studied in combination with insulin.  
Clinical Efficacy1-12 (mechanism of action/pharmacology, comparative efficacy)
Onglyza is an oral, potent, and selective dipeptidyl peptidase-IV (DPP-4) inhibitor.  Incretin hormones including glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) are released by the intestine throughout the day, and levels are increased in response to a meal.  The incretins are part of an endogenous system involved in the physiologic regulation of glucose homeostasis and are rapidly inactivated by the enzyme DPP-4.  When blood glucose levels are normal or elevated, GLP-1 and GIP increase insulin synthesis and release from pancreatic beta cells by intracellular signaling pathways involving cyclic AMP.  GLP-1 also lowers glucagon secretion from pancreatic alpha cells, leading to reduced hepatic glucose production.  By inhibiting DPP-4, Onglyza slows the inactivation of incretin hormones, increasing insulin release and decreasing glucagon levels in a glucose-dependent manner. 
	
	ONGLYZA

	Protein binding
	Negligible

	Volume of distribution
	---

	Metabolism
	In liver via CYP3A4/5 to active 5-hydroxysaxagliptin (one-half as potent as saxagliptin).

	Excretion
	Urine (75%) and Feces (22%)

	Half-life (terminal)
	2.5 hours (saxagliptin) and 3.1 hours (active metabolite)


The approval of Onglyza was primarily based upon six, double-blind, controlled clinical trials involving more than 4,000 patients with type 2 diabetes.  These studies included the use of Onglyza as monotherapy and in combination with metformin, thiazolidinedione (pioglitazone and rosiglitazone), or glyburide.  Study results showed that treatment with Onglyza at all doses (2.5 mg, 5 mg, and 10 mg daily) produced clinically relevant and statistically significant improvements in hemoglobin A1c (A1C), fasting plasma glucose (FPG), and 2-hour postprandial glucose (PPG) following a standard oral glucose tolerance test (OGTT), compared to control.  However, the 10 mg daily dose of Onglyza did not provide greater efficacy than the 5 mg daily dose when used in these clinical trials.  Clinical comparisons between Onglyza and other DPP-4 inhibitors are not available. 
Clinical Studies

TYPE 2 DIABETES - MONOTHERAPY
	Design
	Double-blind, placebo-controlled, 24-week, clinical trial (n=401).

	Inclusion Criteria
	Patients with type 2 diabetes.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	Following a 2-week single-blind diet, exercise, and placebo lead in period, patients were randomized to receive Onglyza (2.5 mg, 5 mg or 10 mg) or placebo once daily.  Patients who failed to meet specific glycemic goals during the study were treated with metformin rescue therapy, added on to placebo or Onglyza.

	Results
	      At Week 24, the adjusted mean difference from placebo in A1C (%) was -0.6 for patients receiving Onglyza 2.5 mg (95% CI: -0.9, -0.3) and 5 mg (95% CI: -0.9, -0.4) (p < 0.0001).  The adjusted mean difference from placebo in FPG (mg/dL) was -21 (95% CI: -31, -10) and -15 (95% CI: -25, -4) (p < 0.05) in these same groups, respectively.  The adjusted mean difference from placebo in the 2-hour postprandial glucose (mg/dL) was -39 (95% CI: -61, -16) and -37 (95% CI: -59, -15; p < 0.05) in these same groups, respectively.

	Safety
	Not specified.


TYPE 2 DIABETES – METFORMIN COMBINATION
	Design
	Randomized, double-blind, placebo-controlled, 24-week, clinical trial (n=743)

	Inclusion Criteria
	Patients with type 2 diabetes with inadequate glycemic control (A1C >=7% and <=10%) on a stable dose of metformin alone (1,500 mg to 2,500 mg).

	Exclusion Criteria
	Patients were excluded if they had one or more of the following: symptoms of poorly controlled diabetes; history of diabetic ketoacidosis or hyperosmolar nonketotic coma; use of any other antihyperglycemic medication (8 weeks prior) or insulin (1 year prior); cardiovascular event within 6 months before study entry or New York Heart Association stage III/IV congestive heart failure and/or known left ventricular ejection franction <=40%; chronic or repeated intermittent corticosteroid treatment; history of alcohol or drug abuse within the previous year; treatmentwith potent systemic cytochrome P450 3A4 (CYP 3A4) inhibitors or inducers; active liver disease and/or clinically significant abnormalities on screening tests of hepatic, renal, endocrine, metabolic or hematologic function; or assessment of an immunocompromised state.  Women who were pregnant or breast feeding were also excluded.

	Treatment Regimen
	Patients who met eligibility criteria were enrolled in a single-blind, 2-week, dietary and exercise placebo lead-in period during which patients received metformin at their pre-study dose, up to 2,500 mg daily, for the duration of the study.  Following the lead-in period, eligible patients were randomized to 2.5 mg, 5 mg, or 10 mg of Onglyza or placebo in addition to their current dose of open-label metformin.  Patients who failed to meet specific glycemic goals during the study were treated with pioglitazone rescue therapy, added on to existing study medications.  Dose titrations of Onglyza and metformin were not permitted.

	Results
	      At  Week 24, the adjusted mean difference from placebo in A1C (%) was -0.7 for patients receiving Onglyza 2.5 mg plus metformin (95% CI: -0.9, -0.5) and -0.8 for patients receiving Onglyza 5 mg plus metformin (95% CI: -1.0, -0.6) (p < 0.0001).  The adjusted mean difference from placebo in FPG (mg/dL) was -16 (95% CI: -23, -9) and -23 (95% CI: -30, -16) (p < 0.05) in these same groups, respectively.  The adjusted mean difference from placebo in the 2-hour postprandial glucose (mg/dL) was -44 (95% CI: -60, -27) and -40 (95% CI: -56, -24) (p < 0.05) in these same groups, respectively.

	Safety
	Treatment with Onglyza was generally well-tolerated across all doses.


TYPE 2 DIABETES – THIAZOLIDINEDIONE COMBINATION
	Design
	Randomized, double-blind, placebo-controlled, 24-week, clinical trial (n=565).

	Inclusion Criteria
	Patients with type 2 diabetes with inadequate glycemic control (A1C >=7% to <=10.5%) on a stable dose of a TZD alone.

	Exclusion Criteria
	Not specified.

	Treatment Regimen
	Patients who met eligibility criteria were enrolled in a single-blind, 2-week, dietary and exercise placebo lead-in period during which patients received TZD at their pre-study dose for the duration of the study.  Following the lead-in period, eligible patients were randomized to 2.5 mg or 5 mg of Onglyza or placebo in addition to their current dose of TZD.  Patients who failed to meet specific glycemic goals during the study were treated with metformin rescue, added on to 25 existing study medications.  Dose titration of saxagliptin or TZD was not permitted during the study.  A change in TZD regimen from rosiglitazone to pioglitazone at specified, equivalent therapeutic doses was permitted at the investigator’s discretion if believed to be medically appropriate.

	Results
	      At Week 24, the adjusted mean difference from placebo in A1C (%) was -0.4 (95% CI: -0.6, -0.2; p < 0.05) in patients receiving Onglyza 

2.   5 mg plus TZD and -0.6 (95% CI: -0.8, -0.4; p < 0.0001) in patients receiving Onglyza 5 mg plus TZD.  The adjusted mean difference from placebo in FPG (mg/dL) was -12 (95% CI: -20, -3) and -15 (95% CI: -23, -6) (p < 0.05) in these same groups, respectively.  The adjusted mean difference from placebo in the 2-hour postprandial glucose (mg/dL) was -40 (95% CI: -56, -24) and -50 (95% CI: -66, -34) (p < 0.05) in these same groups, respectively.

	Safety
	Not specified.


TYPE 2 DIABETES – GLYBURIDE COMBINATION
	Design
	Randomized, double-blind, placebo-controlled, 24-week, clinical trial (n=768).

	Inclusion Criteria
	Patients with type 2 diabetes with inadequate glycemic control (A1C >=7% to <=10%) on a submaximal dose of a sulfonylurea alone.

	Exclusion Criteria
	Exclusion criteria included symptoms of poorly controlled diabetes; history of diabetic ketoacidosis or hyperosmolar non-ketotic coma; insulin therapy within 1 year of screening; cardiovascular event within 6 months of study entry or New York Heart Association stage III/IV congestive heart failure and/or known left ventricular ejection fraction <= 40%; significant history of renal or liver disease; psychiatric disorder; history of alcohol or drug abuse within the previous year; treatment with potent CYP 3A4 inhibitors or inducers; immunocompromised individuals; active liver disease or clinically significant abnormal hepatic, renal, endocrine, metabolic or hematological screening tests.

	Treatment Regimen
	      Patients who met eligibility criteria were enrolled in a single-blind, 4-week, dietary and exercise lead-in period, and placed on glyburide 

7.5 mg once daily.  Following the lead-in period, eligible patients with A1C >= 7% to <= 10% were randomized to either 2.5 mg or 5 mg of Onglyza add-on to 7.5 mg glyburide or to placebo plus a 10 mg total daily dose of glyburide.  Patients who received placebo were eligible to have glyburide up-titrated to a total daily dose of 15 mg.  Up-titration of glyburide was not permitted in patients who received Onglyza 2.5 mg or 5 mg.  Glyburide could be down-titrated in any treatment group once during the 24-week study period due to hypoglycemia as deemed necessary by the investigator.  Approximately 92% of patients in the placebo plus glyburide group were up-titrated to a final total daily dose of 15 mg during the first 4 weeks of the study period.  Patients who failed to meet specific glycemic goals during the study were treated with metformin rescue, added on to existing study medication.  Dose titration of Onglyza was not permitted during the study.

	Results
	      At Week 24, the adjusted mean difference from up-titrated glyburide in A1C (%) was -0.6 (95% CI: -0.8, -0.5) in patients receiving Onglyza 2.5 mg plus glyburide 7.5 mg and -0.7 (95% CI: -0.9, -0.6) in patients receiving Onglyza 5 mg plus glyburide 7.5 mg (p < 0.0001).  The adjusted mean difference from up-titrated glyburide in FPG (mg/dL) was -8 (95% CI: -14, -1) and -10 (95% CI: -17, -4) (p < 0.05) in these same groups, respectively.  The adjusted mean difference from up-titrated glyburide in the 2-hour postprandial glucose (mg/dL) was -38 (95% Cl: -50, -27) and -42 (95% Cl: -53, -31) (p<0.05) in these same groups respectively.

	Safety
	Overall, Onglyza added to submaximal glyburide therapy was generally well-tolerated.


Contraindications1
· None
Warnings and Precautions1
· When used with an insulin secretagogue (e.g., sulfonylurea), a lower dose of the insulin secretagogue may be required to reduce the risk of hypoglycemia.
· There have been no clinical studies establishing conclusive evidence of macrovascular risk reduction with Onglyza or any other antidiabetic drug.
Adverse Effects1
	Most common, >=5%
	Onglyza
	Placebo

	Upper respiratory infection
	7.7%
	7.6%

	Urinary tract infection
	6.8%
	6.1%

	Headache
	6.5%
	5.9%


Drug Interactions1
· Strong CYP3A4/5 inhibitors: Atazanavir, clarithromycin, indinavir, itraconazole, ketoconazole, nefazodone, nelfinavir, ritonavir, saquinavir and telithromycin.
Dosage and Administration1

USUAL DOSE  The recommended dose is 2.5 mg or 5 mg po once daily taken regardless of meals.  If the patient has renal impairment, moderate or severe, end-stage (CrCl <=50 mL/min) the recommended dose is 2.5 mg once daily and assess renal function prior to initiation and periodically thereafter.  For patients taking strong CYP3A4/5 inhibitors the recommended dose is 2.5 mg once daily.
Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH
	DOSE
	COST / MONTH

	Saxagliptin
	Onglyza
	2.5 mg tablets
	1 tablet daily
	$ 171.60

	Saxagliptin
	Onglyza
	5 mg tablets
	1 tablet daily
	$  171.60

	Sitagliptin
	Januvia
	25 mg tablets
	1 tablet daily
	$  168.25

	Sitagliptin
	Januvia
	50 mg tablets
	1 tablet daily
	$ 168.25

	Sitagliptin
	Januvia
	100 mg tablets
	1 tablet daily
	$168.25


*Wholesale Acquisition Cost (WAC)
Conclusion

Onglyza is an oral DPP-4 inhibitor that has demonstrated efficacy as an adjunct to diet and exercise to improve glycemic control in adults with type 2 diabetes.  It has been successfully studied as monotherapy and in combination with metformin, glyburide, and thiazolidinedione therapy, but not in combination with insulin.  Although Onglyza was not associated with an increased risk for cardiovascular events in patients who were mainly at low risk for these events, the FDA is requiring a postmarketing study to specifically evaluate cardiovascular safety in a higher risk population. 
Recommendation

This drug is being reviewed for inclusion in the state specific Preferred Drug List.
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