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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 tablet of Tradjenta contains 5 mg of Linagliptin.
Boehringer-Ingelheim Pharmaceuticals, Inc., Ridgefield, CT 06877

	
	

	Summary of Findings:
	Tradjenta 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. Tradjenta has been successfully studied as monotherapy and in combination with metformin, a sulfonylurea, and pioglitazone, but not in combination with insulin. In contrast to saxagliptin and sitagliptin, Tradjenta does not require dosage modification in patients with impaired renal function. However, clinical comparisons between Tradjenta and other DPP-4 inhibitors are not available.

	
	

	Status Recommendation:
	 FORMCHECKBOX 
 Prior Authorization (PA) Required

 FORMCHECKBOX 
 Clinical Edit
	 FORMCHECKBOX 
 Open Access

 FORMCHECKBOX 
 PDL Product

	
	
	

	Type of PA Criteria:
	 FORMCHECKBOX 
 Increased Risk of ADE
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 FORMCHECKBOX 
 Under Solicitation


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 25.8 million Americans and an estimated 220 million people worldwide have diabetes, with type 2 accounting for an estimated 95% of all cases. 
Dosage Form(s) 
Each tablet of Tradjenta contains 5 mg of Linagliptin.
Manufacturer
Boehringer-Ingelheim Pharmaceuticals, Inc., Ridgefield, CT 06877
Indication(s) 1
Tradjenta 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 in patients with type 1 diabetes or for the treatment of diabetic ketoacidosis.  It has not been studied in combination with insulin.
Clinical Efficacy (mechanism of action/pharmacology, comparative efficacy)1-13
Tradjenta 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 increase 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, Tradjenta slows the inactivation of incretin hormones, increasing insulin release and decreasing glucagon levels in a glucose-dependent manner.  
	
	TRADJENTA

	Protein binding
	70% to 99% (dose dependent)

	Volume of distribution
	1110 L

	Metabolism
	Minimal metabolism to inactive metabolite

	Excretion
	Feces (80%) and Urine (5%)

	Half-life (mean terminal)
	126 to 139 hours


The approval of Tradjenta was based on eight double-blind, placebo-controlled clinical trials involving approximately 3800 patients with type 2 diabetes. Results from these studies showed that treatment with Tradjenta produced significant reductions in HbA1C compared with placebo when used as monotherapy and in combination with metformin, a sulfonylurea, pioglitazone, or metformin plus a sulfonylurea. Tradjenta also produced significant reductions in fasting plasma glucose (FPG) compared with placebo when used as monotherapy and in combination with metformin, a sulfonylurea, or pioglitazone. In addition, Tradjenta treatment resulted in significant reductions in 2-hour postprandial glucose (PPG) levels compared with placebo as monotherapy and when used in combination with metformin. Clinical comparisons between Tradjenta and other DPP-4 inhibitors are not available.
STUDY 1 – TYPE 2 DIABETES - MONOTHERAPY
	STUDY DESIGN
	Two (18-week and 24-week) double-blind, placebo-controlled clinical trials (n=730).

	INCLUSION CRITERIA
	Patients with type 2 diabetes.

	EXCLUSION CRITERIA
	Not specified.

	TREATMENT REGIMEN
	In both monotherapy studies, patients discontinued their current antihyperglycemic agent and underwent a diet, exercise, and drug washout period of about 6 weeks that included an open-label placebo run-in during the last 2 weeks. Patients with inadequate glycemic control (A1C 7% to 10%) after the washout period were randomized. Patients not currently on antihyperglycemic agents (off therapy for at least 8 weeks) with inadequate glycemic control (A1C 7% to 10%) were randomized after completing the 2-week, open-label, placebo run-in period. In the 18-week study, only patients ineligible for metformin were recruited; 76 patients were randomized to placebo and 151 to oral Tradjenta 5 mg once daily. In the 24-week study, 167 patients were randomized to placebo and 336 to oral Tradjenta 5 mg. Patients who failed to meet specific glycemic goals during the 18-week study received rescue therapy with pioglitazone and/or insulin; metformin rescue therapy was used in the 24-week trial.

	RESULTS
	Treatment with Tradjenta 5 mg daily provided significant improvements in A1C, FPG, and 2-hour PPG compared with placebo. The adjusted mean difference from placebo in A1C (%) and FPG (mg/dL) for patients receiving Tradjenta was -0.6 and -20.5, respectively, in the 18-week study and -0.7 and -23.3, respectively, in the 24-week study. The adjusted mean difference from placebo in the 2-hour PPG (mg/dL) was -58.4 for patients receiving Tradjenta in the 24-week study. Two-hour PPG data were not available in the 18-week study.

	SAFETY
	Not specified.


STUDY 2 – TYPE 2 DIABETES -  METFORMIN COMBINATION
	STUDY DESIGN
	Randomized, double-blind, placebo-controlled, 24-week clinical trial (n=701)

	INCLUSION CRITERIA
	Patients with type 2 diabetes.

	EXCLUSION CRITERIA
	Not specified.

	TREATMENT REGIMEN
	Patients already on metformin (n=491) at a dose of at least 1500 mg/day were randomized after completing a 2-week, open-label placebo run-in period. Patients on metformin and another antihyperglycemic agent (n=207) were randomized after a run-in period of approximately 6 weeks on metformin at a dose of at least 1500 mg/day as monotherapy. Patients were randomized to the addition of either Tradjenta 5 mg or placebo, administered once daily. Patients who failed to meet specific glycemic goals during the study were treated with glimepiride rescue.

	RESULTS
	In combination with metformin, Tradjenta provided significant improvements in A1C, FPG, and 2-hour PPG compared with placebo. The adjusted mean difference from placebo plus metformin in A1C (%), FPG (mg/dL), and 2-hour PPG (mg/dL) for patients receiving Tradjenta plus metformin was -0.6, -21.1, and -67.1, respectively.

	SAFETY
	Not specified.


STUDY 3 – TYPE 2 DIABETES – PIOGLITAZONE COMBINATION
	STUDY DESIGN
	Randomized, double-blind, placebo-controlled, 24-week clinical trial (n=389)

	INCLUSION CRITERIA
	Patients with type 2 diabetes.

	EXCLUSION CRITERIA
	Not specified.

	TREATMENT REGIMEN
	Therapy was stopped in patients on oral antihyperglycemic therapy for a period of 6 weeks: 4 weeks followed by a 2-week, open-label placebo run-in period. Drug-naive patients were entered directly into the 2-week, placebo run-in period. After the run-in period, patients were randomized to either Tradjenta 5 mg or placebo, administered once daily and combined with pioglitazone 30 mg daily. Patients who failed to meet specific glycemic goals during the study were treated with metformin rescue. The glycemic endpoints measured were A1C and FPG.

	RESULTS
	In combination with pioglitazone 30 mg, Tradjenta 5 mg provided significant improvements in A1C and FPG compared with placebo plus pioglitazone. The adjusted mean difference from placebo plus pioglitazone in A1C (%) and FPG (mg/dL) for patients receiving Tradjenta plus pioglitazone was -0.5 and -14.2, respectively.

	SAFETY
	Not specified.


STUDY 4 – TYPE 2 DIABETES – SULFONYLUREA COMBINATION
	STUDY DESIGN
	Randomized, double-blind, placebo-controlled, 18-week clinical trial (n=245)

	INCLUSION CRITERIA
	Patients with type 2 diabetes.

	EXCLUSION CRITERIA
	Not specified.

	TREATMENT REGIMEN
	Patients on sulfonylurea monotherapy (n=142) were randomized after completing a 2-week, single-blind, placebo run-in period. Patients on a sulfonylurea plus one additional oral antihyperglycemic agent (n=103) were randomized after a wash-out period of 4 weeks and a 2-week, single-blind, placebo run-in period. Patients were randomized to the addition of Tradjenta 5 mg or placebo, each administered once daily. Patients who failed to meet specific glycemic goals during the study were treated with metformin rescue. The glycemic endpoints measured included A1C and FPG.

	RESULTS
	In combination with a sulfonylurea, Tradjenta provided significant improvements in A1C compared with placebo; the improvements in FPG with Tradjenta were not statistically significant compared with placebo. The adjusted mean difference from placebo plus SU in A1C (%) and FPG (mg/dL) was -0.5 and -6.4, respectively, for patients receiving Tradjenta plus SU.

	SAFETY
	Not specified.


STUDY 5 – TYPE 2 DIABETES – METFORMIN AND SULFONYLUREA COMBINATION
	STUDY DESIGN
	Randomized, double-blind, placebo-controlled, 24-week clinical trial (n=1058)

	INCLUSION CRITERIA
	Patients with type 2 diabetes.

	EXCLUSION CRITERIA
	Not specified.

	TREATMENT REGIMEN
	The most common sulfonylureas used by patients in the study were: glimepiride (31%), glibenclamide (26%), and gliclazide (26%). Patients on a sulfonylurea and metformin were randomized to receive Tradjenta 5 mg or placebo, each administered once daily. Patients who failed to meet specific glycemic goals during the study were treated with pioglitazone rescue. The glycemic endpoints measured included A1C and FPG.

	RESULTS
	In combination with a sulfonylurea and metformin, Tradjenta provided significant improvements in A1C and FPG compared with placebo. The adjusted mean difference from placebo plus metformin plus SU in A1C (%) and FPG (mg/dL) for patients receiving Tradjenta plus metformin plus SU was -0.6 and -12.7, respectively.

	SAFETY
	Not specified.


Contraindications1
· History of hypersensitivity reaction to Tradjenta, such as urticaria, angioedema, or bronchial hyperreactivity.
Warnings and Precautions1
· Hypoglycemia may occur when used with an insulin secretagogue (eg, sulfonylurea); lowering the dose of the insulin secretagogue will reduce risk of hypoglycemia. 
Adverse Effects1
	Most Common, ≥ 2%
	Tradjenta
	Placebo
	Combination Drug*

	Nasopharyngitis
	4.3%
	1.2%
	SU

	Hyperlipidemia
	2.7%
	0.8%
	Pio

	Cough
	2.4%
	1.1%
	Met/SU

	Hypertriglyceridemia
	2.4%
	0%
	SU

	Weight increased
	2.3%
	0.8%
	Pio


*SU = sulfonylurea, Pio = pioglitazone, Met/SU = metformin and sulfonylurea
Drug Interactions1
· P-glycoprotein inducers: rifampin, St. John’s Wort
· Strong CYP3A4 inducers: carbamzepine, phenobarbital, phenytoin, rifabutin, rifampin
Dosage and Administration1
USUAL DOSE Give 5 mg orally once daily with or without food.
Costs (at commonly used dosages)

COST (WAC)*

	GENERIC NAME
	BRAND NAME
	STRENGTH 
	DOSE
	COST/MONTH

	Linagliptin
	Tradjenta
	5 mg tablets
	1 tablet daily
	$ 203.00

	Saxagliptin
	Onglyza
	2.5 mg tablets
	1 tablet daily
	$ 202.98

	Saxagliptin
	Onglyza
	5 mg tablets
	1 tablet daily
	$ 202.98

	Sitagliptin
	Januvia
	25 mg tablets
	1 tablet daily
	$ 203.00

	Sitagliptin
	Januvia
	50 mg tablets
	1 tablet daily
	$ 203.00

	Sitagliptin
	Januvia
	100 mg tablets
	1 tablet daily
	$ 203.00


*Wholesale Acquisition Cost (WAC)
Conclusion

Tradjenta 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. Tradjenta has been successfully studied as monotherapy and in combination with metformin, a sulfonylurea, and pioglitazone, but not in combination with insulin. In contrast to saxagliptin and sitagliptin, Tradjenta does not require dosage modification in patients with impaired renal function. However, clinical comparisons between Tradjenta and other DPP-4 inhibitors are not available.
Recommendation

This drug is being reviewed for inclusion in the state specific Preferred Drug List and is currently under solicitation.
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