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EXECUTIVE SUMMARY

· Saxagliptin  is a selective inhibitor of the enzyme dipeptidyl peptidase-4 (DPP-4), which metabolizes the naturally occurring incretins glucagon-like peptide-1(GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) resulting in enhanced glucose-dependent insulin secretion from the pancreas and decreased hepatic glucose production.
· Saxagliptin is indicated as an adjunct to diet and exercise to improve glycemic control in patients with type 2 diabetes.  It is approved for use as monotherapy or in combination with metformin, sulfonylureas, or thiazolidinediones (TZD).

· Monotherapy with saxagliptin decreases mean hemoglobin A1c (A1C) by 0.4 -0.7%.  When used as add-on therapy to metformin, the mean reduction in A1C is 0.6-0.7%.  When added to a thiazolidinedione (TZD) or sulfonylurea, the mean reduction in A1C is 0.7-0.9% and 0.54- 0.64% respectively.  Initial combination of saxagliptin 5mg + metformin resulted in an average decrease of 2.5% versus 2% with metformin monotherapy.
· Most hypoglycemic events were mild-moderate in nature and did not require treatment or discontinuation. The reported incidence of hypoglycemia with saxagliptin was somewhat inconsistent among studies.  In some studies, the incidence was less than placebo or comparator and in others it was slightly higher or similar to placebo or comparator.  The highest incidence was seen when saxagliptin and glyburide were combined (13.3, 14.6, and 10.1% for saxagliptin 2.5mg + glyburide 7.5mg, saxagliptin 5mg + glyburide 7.5mg, and glyburide ~ 15mg respectively.
· When used as monotherapy in diabetes treatment naïve patients, the mean decrease in weight was 0.94 and 0.23kg for the 2.5 and 5mg doses respectively.  When saxagliptin was used as add-on therapy to metformin, the mean decrease in weight was 1.43 and 0.87kg for the 2.5 and 5mg doses respectively.  Mean weight increased when saxagliptin was added-on to glyburide (0.7-0.8kg) or aTZD (1.3-1.4kg).  The increase was greater with the combination than with glyburide (0.3kg) or TZD (0.9kg) monotherapy.  Mean weight loss was 1.8kg when saxagliptin 5mg and metformin were initially combined in treatment-naïve patients.  Monotherapy with metformin resulted in an average weight loss of 1.6kg.
· Saxagliptin is considered to be lipid neutral. 

· Saxagliptin is administered as 2.5mg or 5mg once daily either as monotherapy or in combination with metformin, sulfonylureas, or TZDs.  It may be taken with or without food.  The dose is 2.5mg in patients with moderate-severe renal insufficiency and end-stage renal disease.  

· Combining saxagliptin with a strong CYP3A4/5 inhibitor, such as ketoconazole, increased the area under the curve of saxagliptin by 3.7 fold.  Therefore, the dose of saxagliptin is 2.5mg once daily if taken concurrently with a strong CYP3A4/5 inhibitor.  No dosage adjustment is necessary if taken with inducers or moderate inhibitors of CYP3A4/5 enzymes.
· There are no published long-term outcomes studies at this time.  Results of a 102-week extension trial of saxagliptin + metformin (data from abstract) showed glycemic effects are maintained and the incidence of hypoglycemia is similar to metformin alone.
· The FDA and the manufacturer conducted separate post-hoc analyses of the clinical data to evaluate cardiovascular risk.  A total of 4,607 patients were included (3,356 saxagliptin and 1,251 comparator or placebo).  The overall exposure was 3,758 patient-years for saxagliptin and 1,293 patient-years for comparator or placebo.  The median (range) weeks of exposure to treatment was 62 (0.1-157) for saxagliptin and 60 (0.1-141) for comparator or placebo.
Acute cardiovascular events (CV) occurred in 1.1% and 1.8% of patients receiving saxagliptin or comparator/placebo respectively.  The incidence of primary major adverse cardiovascular events (MACE) was 0.7% and 1.4% respectively and CV death 0.2% and 0.8% respectively.

· Some concerns have been raised that the DPP-4 inhibitors may be associated with an increased risk of infection.  There was no consistent pattern that risk of infection was greater in the saxagliptin groups versus comparators.
· Hypersensitivity reactions have been reported with another DPP-4 inhibitor.  In a 5-study pooled analysis, hypersensitivity-related events such as urticaria and facial edema were reported in 1.5%, 1.5%, and 0.4% of patients who received saxagliptin 2.5mg, 5mg and placebo respectively.  None of the events resulted in hospitalization or were life-threatening.  One saxagliptin-treated patient discontinued the study due to generalized urticaria and facial edema.
· Sitagliptin (25, 50, and 100mg tablets) and sumatriptan (25, 50, and 100mg tablets; also available as injection 8 and 12mg/mL and nasal spray 5 and 20mg) have been identified as drugs that have look-alike sound-alike risk potential with saxagliptin (2.5 and 5mg tablets).  
· Refer to table 14 for cost information 

Introduction
Saxagliptin was approved in July 2009 and is the second dipeptidyl peptidase-4 (DPP-4) inhibitor on the market to join sitagliptin.

Pharmacology

Incretins such as glucagon-like peptide-1(GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) are naturally occurring hormones released from the GI tract in response to the ingestion of food. Meal-stimulated circulating levels of GLP-1 are reduced in type 2 diabetes whereas the insulinotropic effect of GIP is impaired. GLP-1 and GIP enhance glucose-dependent insulin secretion from the pancreas. Also, GLP-1 suppresses inappropriately elevated glucagon secretion from pancreatic α-cells ultimately leading to decreased hepatic glucose production. Incretins do not suppress normal counter-regulatory increase in glucagon secretion during hypoglycemia.
GLP-1 has a short plasma half-life; therefore, its utility as a pharmacologic agent is limited. Dipeptidyl peptidase-4 is the enzyme responsible for metabolizing GLP-1 and GIP. Inhibition of DPP-4 activity results in meal-based enhancement of GLP-1 and GIP.  Saxagliptin selectively inhibits the inactivation of the DPP-4 enzyme. 

Pharmacokinetics
Table 1:  Pharmacokinetics of Saxagliptin
	Area under the curve*
	78ng·h/mL; 214ng·h/mL (active metabolite)

	Maximum plasma concentration*
	24ng/mL; 47ng/mL (active metabolite)

	Time to maximum concentration*
	2 hours; 4 hours (active metabolite)

	Terminal half-life
	2.4 hours; 3.1 hours (active metabolite)

	Protein binding
	Negligible

	Metabolism
	Primarily via CYP3A4/5.  The major metabolite is ½ as potent as the parent compound

	Elimination
	Renal and hepatic


*Determined after a single oral 5mg dose
Information obtained from product package insert July 2009
FDA approved indications

Saxagliptin is indicated as an adjunct to diet and exercise to improve glycemic control in patients with type 2 diabetes.  It is approved for use as monotherapy or in combination with metformin, sulfonylureas, or thiazolidinediones (TZD).

Current VA formulary alternatives

None in the DPP-4 class

Dosing/Administration

· Recommended dose is 2.5 or 5 mg once daily taken without regard to meals.

· The dose of saxagliptin is 2.5mg once daily if taken concurrently with a strong CYP3A4/5 inhibitor.  No dosage adjustment is necessary if taken with inducers or moderate inhibitors of CYP3A4/5 enzymes.
· The dose of saxagliptin is 2.5mg once daily for patients with moderate-severe renal impairment (CrCl ≤ 50ml/min) or end-stage renal disease requiring hemodialysis.  For those undergoing hemodialysis, the drug should be administered after hemodialysis.  There are no studies evaluation saxagliptin in patients undergoing peritoneal dialysis.
Dosage form/strengths

2.5mg and 5mg film-coated tablets
Efficacy

There are 4 published and 3 unpublished randomized, double-blind studies evaluating saxagliptin.  All studies except for the dose-ranging study were 24-weeks in duration. Patients failing to meet specific glycemic goals during the study received rescue treatment with another oral agent.  Data collected prior to rescue were used for safety and efficacy analyses.2-4    Please refer to appendices 1 and 2 for study details.
Published

· Dose ranging study comparing saxagliptin alone to placebo1 
· Initial combination of saxagliptin 5 or 10mg with metformin in drug treatment naïve patients compared to saxagliptin 10mg or metformin alone2
· Addition of saxagliptin 2.5, 5, or 10mg to metformin in patients with inadequate glycemic control on metformin versus placebo + metformin3
· Addition of saxagliptin 2.5 or 5mg to submaximal doses of glyburide in patients with inadequate glycemic control on submaximal glyburide versus uptitrated glyburide4 
Unpublished (data obtained from AMCP dossier unless otherwise indicated) 
· Saxagliptin 2.5mg, 5mg, 10mg compared to placebo in drug treatment naïve
· Saxagliptin 2.5mg and 5mg administered once daily in the morning, 2.5mg with option to titrate to 5mg once daily in the morning, 5mg administered once daily in the evening, and placebo in drug treatment naïve patients 
· Addition of saxagliptin 2.5, or 5mg to a TZD (rosiglitazone or pioglitazone) in patients with inadequate glycemic control on TZD versus placebo + TZD
· 18-week study comparing saxagliptin vs. sitagliptin as add-on to metformin (data obtained from AstraZeneca Clinical trials website and data on file Bristol-Myers Squibb)
Ongoing studies of interest

52-week study comparing saxagliptin vs. glipizide as add-on to metformin (anticipated completion Q3 2010)

24-week study saxagliptin vs. placebo as add-on to insulin or insulin + metformin (anticipated completion Q2 2010)

Hemoglobin A1c (A1C)

Saxagliptin reduced A1C as shown in Table 2.  Decrease in A1C was seen at week 4 (first time point measured) and generally peaked at 12 weeks.  Reduction in A1C was greater among those with a higher baseline A1C. 1-3 
Chacra et al. found no interaction of treatment with baseline A1C when saxagliptin was combined with glyburide.4
There was no interaction between A1C lowering and duration of diabetes, gender, age, ethnicity, or BMI.2-4
Time to rescue or discontinuation was later when saxagliptin was combined with another agent compared to groups receiving monotherapy.2-4  In a comparative trial, saxagliptin 5mg was found to be non-inferior to sitagliptin 100mg.7
Fasting and post-prandial blood glucose

The decrease in fasting plasma glucose (FPG) and post-prandial glucose (PPG) were greater with saxagliptin monotherapy versus placebo.1, 5   Similarly the combination of saxagliptin and another oral agent resulted in greater decrease in these values than monotherapy with the comparator.2-5   For most studies, the changes in FPG and PPG were fairly similar for the 2.5mg and 5mg doses.
Table 2:  Glycemic Efficacy of Saxagliptin
	Study
	Duration
	Patients
	Treatment arms
	Change in A1C
	A1C < 7% (%)
	Change in FPG (mg/dL)
	Change 

2h-PPG (mmHg)‡

	Rosenstock
	12-weeks
	Drug-treatment naïve 
	SAX 2.5mg

SAX 5mg

PBO
	-0.72

-0.9

-0.27
	50

47

20
	-10.6

-21.7

+2.8
	-24.4^
-35.3^

-1.4^

	Study 

CV181-011
	24-weeks
	Drug-treatment naïve
	SAX 2.5mg

SAX 5mg

PBO
	-0.43

-0.46

+0.19
	35

37.9

23.9
	-15

-9

+6
	-45

-43

-6

	Study

CV181-038
	24-weeks
	Drug-treatment naïve
	SAX 2.5mg

SAX 5mg

SAX 2.5/5mg

SAX 5mg (PM dosing)

PBO
	-0.71

-0.66

-0.63

-0.61

-0.26
	35.8

44.9

43.5

38.6

35.3
	-11.4

-10.7

-12.5

-7.9

+3.3
	NA

	Jadzinsky
	24-weeks
	Drug-treatment naïve 
	SAX 5mg + MET

MET
	-2.5

-2.0
	60.3

41.1
	-60.3

-47
	-138

-97

	Defronzo
	24-weeks
	Inadequate glycemic control on metformin
	SAX 2.5mg + MET

SAX 5mg + MET

PBO + MET
	-0.59

-0.69

+0.13
	37.1

43.5

16.6
	-14.3

-22

+1.2
	-61.5

-58.2

-18

	Chacra
	24-weeks
	Inadequate glycemic control on submaximal dose of glyburide.
	SAX 2.5mg + GLY 7.5mg

SAX 5mg + GLY 7.5mg

PBO + GLY (can be uptitrated to 15mg)
	-0.54

-0.64

+0.08
	22.4

22.8

9.1
	-7

-10

+1
	-31

-34

+8

	Study

CV181-013
	24-weeks
	Inadequate glycemic control on TZD
	SAX 2.5mg  + TZD

SAX 5mg + TZD

PBO + TZD
	-0.7

-0.9

-0.3
	42.2

41.8

25.6
	-14.3

-17.3

-2.8
	-55

-65

-15

	Study

D1680C00002
	18-weeks
	Inadequate glycemic control on metformin
	SAX 5mg + MET

SIT 100mg + MET
	-0.52

-0.62
	
	-16.2

-10.8
	


FPG-fasting plasma glucose; GLY=glyburide; MET=metformin; PBO=placebo; PPG=post-prandial glucose; SAX=saxagliptin; SIT=sitagliptin; TZD=thiazolidinedione
Results shown for approved doses (2.5 and 5mg).  See appendix for results using other doses
‡Determined after an oral glucose tolerance test

^60-min PPG was used in the Rosenstock study

Lipids

In the saxagliptin + glyburide versus uptitrated glyburide study, there was no effect on total cholesterol.
All groups did have a small numerical increase in triglycerides (TG), low-density lipoprotein-cholesterol (LDL-C) and numerical decrease in high-density lipoprotein-cholesterol (HDL-C) (values not shown).4
In the add-on trial, mean fasting lipid levels with saxagliptin plus metformin were similar to metformin alone (values not shown).3 

In drug therapy naïve patients receiving initial combination therapy with saxagliptin and metformin, the modest reduction in LDL-C was similar for saxagliptin/metformin and metformin alone.  There was little change with saxagliptin alone.  High-density lipoprotein-cholesterol increased in all groups, but was greatest with metformin alone.  A slight decrease in triglycerides occurred in all groups, but was greatest in the combination arms.2
Table 3:  Effect on Lipids (Initial combination trial in treatment-naïve patients)
	
	Total cholesterol
	LDL-C
	HDL-C
	Triglycerides

	SAX 5mg  + MET
	-5.4 [-7.4, -3.3]
	-4.6 [-8.1, -1.2]
	6.7 [4.2, 9.2]
	-5.8 [-12.8, 1.2]

	SAX 10mg  + MET
	-5.2 [-7, -3.4]
	-3.8 [-7.4, -0.1]
	6.2 [3.9, 8.5]
	-4.5 [-10.1, 1.0]

	SAX 10mg
	-2.3 [-4.3, -0.3]
	-0.5 [-3.4, -2.4]
	3.9 [1.6, 6.3]
	-3.0 [-8.8, 2.8]

	MET
	-2.9 [-4.8, -1.1]
	-4.0 [-6.8, -1.1]
	8.9 [6.2, 11.5]
	-1.5 [-6.8, 3.9]


MET=metformin; SAX = saxagliptin 
Blood pressure

In Chacra et al., mean systolic blood pressure decreased by -3.9, -3.2, and -2.0mmHg for saxagliptin 2.5mg + glyburide, saxagliptin 5mg + glyburide, and uptitrated glyburide groups respectively.  Likewise, mean diastolic blood pressure decreased by -3.3, -1.8, and -2.4mmHg respectively.4
Jadzinsky et al., found mean blood pressure decreased in all treatment groups by approx 5mmHg (systolic) and 3mmHg (diastolic) at week 24.2
On the other hand, hypertension was listed as an adverse effect in the 4 combination therapy trials.2-5 In Chacra and Jadzinsky, hypertension was reported more often in the combination groups than monotherapy with their respective comparator.2, 4 For DeFronzo and study CV181-013, hypertension was reported more often in combinations using saxagliptin 2.5mg and less often in combinations using saxagliptin 5mg than monotherapy with the comparator.3, 5
Table 4:  Incidence of Reported Hypertension
	
	Jadzinsky
	DeFronzo
	Chacra
	Study CV181-013

	Drugs
	SAX 5 +

MET
	MET
	SAX 2.5 + MET
	SAX 5 + MET
	MET
	SAX 2.5 + GLY
	SAX 5 + GLY
	GLY
	SAX 2.5 + TZD
	SAX 5 + TZD
	TZD

	Reported HTN (%)
	4.7
	3.4
	5.7
	2.6
	3.4
	3.6
	6.3
	2.2
	5.6
	4.3
	4.9


Results shown for approved doses (2.5 and 5mg).  See appendices for results using other doses

GLY=glyburide; HTN=hypertension; MET=metformin; SAX=saxagliptin; TZD=thiazolidinedione
Weight

Mean weight slightly decreased with saxagliptin monotherapy and when combined with metformin. 1-3 The combination of saxagliptin and glyburide resulted in slightly more weight gain than uptitrated glyburide alone.4 Similarly, the combination of saxagliptin and TZD resulted in slightly more weight gain than TZD alone.5
Table 5:  Effect on Weight
	Study
	Duration
	Treatment arms
	Change in weight (kg)

	Rosenstock
	12-weeks
	SAX  2.5mg

SAX 5mg

PBO
	-0.94

-0.23

-1.03

	Jadzinsky
	24-weeks
	SAX 5mg + MET

MET
	-1.8

-1.6

	Defronzo
	24-weeks
	SAX 2.5mg + MET

SAX 5mg + MET

PBO + MET
	-1.43

-0.87

-0.92

	Chacra
	24-weeks
	SAX 2.5mg + GLY 7.5mg

SAX 5mg + GLY 7.5mg

PBO + GLY (uptitrated)
	+0.7

+0.8

+0.3

	CV181-013
	24-weeks
	SAX 2.5mg  + TZD

SAX 5mg + TZD

PBO + TZD
	+1.3

+1.4

+0.9


Results shown for approved doses (2.5 and 5mg).  See appendices for results using other doses

GLY=glyburide; MET=metformin; PBO=placebo; SAX=saxagliptin; TZD=thiazolidinedione
Weight results not shown for studies CV181-011 and CV181-038
Other endpoints
There was an increase in post-prandial insulin area under the curve (AUC) with saxagliptin compared to placebo or active comparators.  This increase was not seen when saxagliptin was administered in the evening.  There was no effect observed in fasting insulin levels.1-5
Compared to placebo, saxagliptin decreased post-prandial glucagon AUC.5   In the add-on studies, post-prandial glucagon AUC was generally decreased compared to monotherapy with metformin, glyburide, or TZD.2-5   In contrast, there was little to no effect in the initial combination study for any of the groups.2
In general, there was an increase in post-prandial C-peptide AUC with saxagliptin compared to placebo or comparators.1-5   No increase was noted when saxagliptin was administered in the evening.5   No effect was observed on fasting C-peptide levels.

Saxagliptin had inconsistent effects on beta cell function, as measured by homeostatic model assessment ( HOMA-2β).  Improvement with saxagliptin was greater than placebo.1 Initial combination of saxagliptin + metformin in treatment-naïve patients was greater than saxagliptin or metformin alone.2  There was a numerical increase when saxagliptin was added on to metformin compared to metformin alone; however, there was no difference between add-on saxagliptin + glyburide versus glyburide alone.3, 4  There was an increase from baseline in the add-on saxagliptin + TZD; however, results for TZD alone were not discussed.5
There was no clear effect on insulin resistance, insulin sensitivity, and early insulin response as measured by HOMA-IR, 1, 3, 4 oral glucose insulin sensitivity (OGIS) index, 2-4 and 30-minute insulinogenic index  respectively.2-4 

Extension studies

All of the 24-week studies have respective long-term extension phases that are ongoing.  At the time of this writing, 102-week results for the add-on of sitagliptin vs. placebo to metformin study were available as an abstract.  Patients completing the 24-week study or those who required rescue treatment with pioglitazone were eligible to enter the double-blind long-term study.6
Table 6:  Results of 102-week extension of saxagliptin add-on to metformin study

	
	SAX 2.5mg + metformin
	SAX 5mg + metformin
	SAX 10mg + metformin
	PBO + metformin

	PBO-subtracted change in A1C (%) [95%CI]
	-0.62 [-0.84, -0.40]
	-0.72 [-0.94, -0.50]
	-0.52 [-0.74, -0.30]
	NA

	d/c for lack of glycemic control or given  rescue tx (%)
	58.3
	51.8
	56.9
	71.5

	Adverse events (%)
	89.6
	78
	86.7
	78.8

	Hypoglycemia
	10.4
	8.9
	11
	10.1


Confirmed hypoglycemia (glucose ≤ 50mg/dL) was ≤ 1.1% in all treatment groups

PBO=placebo; SAX= saxagliptin
Precautions/Contraindications
There are no contraindications to using saxagliptin

When used with an insulin secretagogue such as sulfonylureas, the dose of the insulin secretagogue may need to be reduced in order to decrease the risk of hypoglycemia.
Adverse Events

The most commonly reported adverse events were upper respiratory tract infection, urinary tract infection, nasopharyngitis, headache, diarrhea, arthralgia, hypertension, and cough.  Table 7 shows the frequency of adverse events and discontinuation of treatment due to adverse events.  Adverse events of interest are discussed separately.
Table 7:  Frequency of Reported Adverse Events (AE)
	
	≥ 1 AE


	≥ 1 related AE  
	d/c due to AE


	≥ 1 SAE


	≥ 1 related SAE 
	d/c due to SAE  

	Rosenstock

SAX 2.5mg
SAX 5mg
PBO
	44 (80)

36 (76.6)

53 (79.1)
	Not shown
	0

1 (2.1)

1 (1.5)
	1 (1.8)

0

1 (1.5)
	Not shown
	Not shown

	Study CV181-011

All SAX groups

PBO
	Not shown
	Not shown
	Not shown
	3.6

3.2
	Not shown
	n=3

0

	Study CV181-038

All SAX groups

PBO
	Not shown
	Not shown
	Not shown
	4.5

2.7
	Not shown
	1.4%

1.4%

	Jadzinsky

SAX 5mg + MET

MET
	177 (55.3)

192 (58.5)
	33 (10.3)

59 (18)
	8 (2.5)

11 (3.4)
	8 (2.5)

8 (2.4)
	1 (0.3)

0
	1(0.3)

1 (0.3)

	Defronzo

SAX 2.5mg + MET

SAX 5mg + MET

MET
	153 (79.7)

134 (70.2)

116 (64.8)
	Not shown
	5 (2.6)

6 (3.1)

2 (1.1)
	Not shown
	5 (2.6)

8 (4.2)

5 (2.8)
	Not shown

	Chacra

SAX2.5mg  + GLY

SAX 5mg + GLY

GLY
	186 (75)

183 (72.3)

205 (76.8)
	49 (19.8)

54 (21.3)

38 (14.2)
	3 (1.2)

8 (3.2)

4 (1.5)
	4 (1.6)

6 (2.4)

6 (2.2)
	0

0

0
	0

1 (0.4)

1 (0.4)

	CV181-013

SAX 2.5mg + TZD

SAX 5mg + TZD

PBO + TZD
	Not shown
	Not shown
	Not shown
	Not shown
	n=1

0

n=1
	0

0.5%

1.6%

	Study D1680C00002

SAX 5mg +MET

SIT100mg + MET
	47.1%

47.2%
	Not shown
	9 (2.2)

9 (2.3)
	7 (1.7)

5 (1.3)
	1 (0.2)

2 (0.5)
	2 (0.5)

0


Results shown for approved doses (2.5 and 5mg)
Values shown as n(%) unless otherwise indicated
d/c= discontinued; GLY=glyburide; MET=metformin; PBO=placebo; SAE=serious adverse event; SAX=saxagliptin; SIT= sitagliptin; TZD=thiazolidinedione
Hypoglycemia

Most events were mild-moderate in nature and did not require treatment or discontinuation.  There was 1 severe event in a patient receiving SAX 2.5mg + GLY that was managed by the patient.4   The highest incidence of hypoglycemia occurred when saxagliptin was combined with glyburide.
Table 8: Reported Hypoglycemia
	Study
	Duration
	Treatment arms
	Hypoglycemia (%)
	Confirmed hypoglycemia (%) ‡

	Rosenstock
	12-weeks
	SAX (results combined for 2.5, 5, 10, 20, and 40mg groups)

PBO
	6.3 
1.5
	None

	Study 

CV181-011
	24-weeks
	SAX 2.5mg

SAX 5mg

PBO
	2.9

4.7

6.3
	None

	Study 

CV181-038
	24-weeks
	SAX 2.5mg

SAX 5mg

SAX 2.5/5mg

SAX 5mg (PM)

PBO
	2.7

6.8

7.0

5.6

1.4
	None

	Jadzinsky
	24-weeks
	SAX 5mg + MET

MET
	3.4
4
	0
0.3

	Defronzo
	24-weeks
	SAX 2.5mg + MET

SAX 5mg + MET

PBO + MET
	7.8
5.2

5
	0.5
0.5

0.6

	Chacra
	24-weeks
	SAX 2.5mg + GLY 7.5mg

SAX 5mg + GLY 7.5mg

PBO + GLY (uptitrated)
	13.3
14.6

10.1
	2.4
0.8

0.7

	Study

CV181-013
	24-weeks
	SAX 2.5mg  + TZD

SAX 5mg + TZD

PBO + TZD
	4.1

2.7

3.8
	N=1

0

0

	Study

D1680C00002
	18-weeks
	SAX5mg + MET
SIT100mg + MET
	3.2
2.8
	


‡Confirmed hypoglycemia (Blood glucose ≤ 50mg/dl)
Results shown for approved doses (2.5 and 5mg).  See appendix for results using other doses

GLY=glyburide; MET=metformin; PBO=placebo; SAX=saxagliptin; SIT=sitagliptin; TZD=thiazolidinedione
Infection

Some concerns have been raised that the DPP-4 inhibitors may be associated with an increased risk of infection.  There was no consistent pattern that risk of infection was greater in the saxagliptin groups versus comparators.
Both Jadzinsky and Defronzo found a small numerical decrease from baseline in absolute lymphocyte count in the arms receiving saxagliptin 10mg; however, values were still within normal limits.2, 3   Rosenstock found a small dose-dependent reduction in absolute lymphocyte count (none in the 2.5mg group) which was more apparent at doses ≥ 20mg daily; however, they were still within normal limits.1   The effect was reversible upon discontinuation of drug.  Rosenstock noted no effect on WBC, neutrophils or hemoglobin/hematocrit.1
Table 9:  Infections Reported (≥ 5%)
	Study
	Duration
	Treatment arms
	UTI
	URI
	Nasopharyngitis

	Rosenstock
	12-weeks
	SAX 2.5mg
SAX 5mg
PBO
	6 (10.9)

2 (4.3)

5 (7.5)
	6 (10.9)

3 (6.4)

4 (6.0)
	0

2 (4.3)

5 (7.5)

	Study 
CV181-011
	24-weeks
	SAX 2.5mg

SAX 5mg

PBO
	8(7.8)

9 (8.5)

4 (4.2)
	7(6.9)
9 (8.5)

11 (11.6)
	6 (5.9)

6 (5.7)

6 (6.3)

	Study

CV181-038
	24 weeks
	SAX 2.5mg

SAX 5mg

SAX 2.5/5mg

SAX 5mg (PM)

PBO
	NA
	7 (9.5)

5 (6.8)

7 (9.9)

7 (9.7)

6 (8.1)
	NA

	Jadzinsky
	24-weeks
	SAX 5mg + MET

MET
	NA
	NA
	22 (6.9)

13 (4.0)

	Defronzo
	24-weeks
	SAX 2.5mg + MET

SAX 5mg + MET

PBO + MET
	10 (5.2)

10 (5.2)

8 (4.5)
	13 (6.8)

9 (4.7)

9 (5.0)
	18 (9.4)

13 (6.8)

14 (7.8)

	Chacra
	24 weeks
	SAX 2.5mg + GLY 7.5mg

SAX 5mg + GLY 7.5mg

PBO + GLY (uptitrated)
	13 (5.2)

27 (10.7)

22 (8.2)
	11 (4.4)

16 (6.3)

18 (6.7)
	14 (5.6)

15 (5.9)

18 (6.7)

	Study

CV181-013
	24 weeks
	SAX 2.5mg  + TZD

SAX 5mg + TZD

PBO + TZD
	7 (3.6)

12 (6.5) 

12 (6.5)
	15 (7.7)

17 (9.1)

13 (7.1)
	6 (3.1)

9 (4.8)

11 (6)

	Study

D1680C00002
	18 weeks
	SAX5mg + MET

SIT 100mg + MET
	5.7

5.3
	2.2

1.0
	4.0

4.0


Results shown for approved doses (2.5 and 5mg).  
GLY=glyburide; MET=metformin; PBO=placebo; SAX=saxagliptin; SIT=sitagliptin; TZD=thiazolidinedione
Hypersensitivity reactions
Hypersensitivity reactions have been reported with another DPP-4 inhibitor.  In a 5-study pooled analysis, hypersensitivity-related events such as urticaria and facial edema were reported in 1.5%, 1.5%, and 0.4% of patients who received saxagliptin 2.5mg, 5mg and placebo respectively.  None of the events resulted in hospitalization or were life-threatening.  One saxagliptin-treated patient discontinued the study due to generalized urticaria and facial edema.5
Three published studies presented the rates of adverse skin-related adverse events.2-4 Patients receiving saxagliptin had a slightly higher rate than the comparator.  There were no reports of Stevens-Johnson or angioedema in these 3 studies.
Table 10:  Skin-related Adverse Events
	
	Treatment arms
	Skin-related AE (%)

	Jadzinsky


	SAX5 + MET

MET
	3.4

2.7

	Defronzo


	All SAX groups

MET
	8.3

7.8

	Chacra


	SAX2.5 + GLY

SAX5 + GLY

GLY
	8.9

4.7

4.9

	Results shown for approved doses (2.5 and 5mg)

GLY=glyburide; MET=metformin; SAX=saxagliptin




Cardiovascular Safety5 

The FDA and the manufacturer conducted separate post-hoc analyses of the clinical data to evaluate cardiovascular risk.  The 7 studies previously presented and 1 small study (n=36) evaluating the mechanism of action of saxagliptin were the basis of the analysis.  
The endpoints analyzed were major adverse cardiovascular events (MACE) and Acute CV Events.  MACE includes CV death, non-fatal MI, and non-fatal stroke.  Acute CV Events looked at acute, clinically significant events including reversible and irreversible ischemic events and revascularization procedures.

A total of 4,607 patients were included (3,356 saxagliptin and 1,251 comparator or placebo).  The overall exposure was 3,758 patient-years for saxagliptin and 1,293 patient-years for comparator or placebo.  The median (range) weeks of exposure to treatment was 62 (0.1-157) for saxagliptin and 60 (0.1-141) for comparator or placebo.
In the saxagliptin groups, 81% of patients had at least one additional CV risk factor such as hypertension, dyslipidemia, or history of smoking and 12% had known prior CV disease.  These proportions were similar to that seen in the comparator/placebo groups.

Table 11:  Cardiovascular Events
	
	Saxagliptin (n=3758)
	Comparator/placebo (n=1251)

	Acute CV events 
	38 (1.1%)
	23 (1.8%)

	Primary MACE
	23 (0.7%)
	18 (1.4%)

	CV death
	7 (0.2%)
	10 (0.8%)

	All cause deaths
	10 (0.3%)
	12 (1.0%)


In the FDA’s guidance on characterizing CV risk for new diabetes therapies, the FDA recommends that point estimates and 95% confidence limits be calculated comparing the incidence of events with the investigational drug to that occurring in the control group.  If pre-marketing data showed an upper bound of the 95% CI to be < 1.3, there would be support to approve the agent and a post-marketing trial may not necessarily be required.

For Primary MACE and Acute CV Events, the central tendencies for the hazard ratio, incidence rate ratio, and incidence ratio were all less than 1.0 and the upper bounds of the 95% CI less than 1.3.

Pancreatitis

There have been post-marketing reports of acute pancreatitis, including hemorrhagic or necrotizing pancreatitis with sitagliptin and the GLP-1 agonist exenatide.  

A review of the non-clinical and phase 2b/3 clinical studies with saxagliptin showed the overall incidence of adverse events of pancreatitis was 0.18% (6/3422) in saxagliptin treatment groups, 0/923 in the placebo groups, and 0.61% (2/328) in the metformin alone group.  In the saxagliptin groups, 5/6 patients had at least one known risk factor for pancreatitis other than diabetes. (Data on file BMS)
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a JCAHO standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from four data sources (Lexi-Comp, USP Online LASA Finder, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion.
For the generic name saxagliptin, Lexi-Comp listed 2 drugs with LASA error risk potential; the other sources did not list any agents.  There were no drugs listed for potential error with the brand name Onglyza™ in any of the sources.  Note the similarity of strengths for the tablet formulations.
Table 12:  Results of LASA Search
	Drugs
	Strengths

	Saxagliptin 

Sitagliptin

Sumatriptan*
	2.5mg, 5mg tablets

25mg, 50mg, 100mg tablets

25mg, 50mg, 100mg tablets


*Also available as an injection (8mg/mL, 12mg/mL) and nasal spray (5mg, 20mg)

Drug Interactions
Saxagliptin did not affect the pharmacokinetics of metformin, glyburide, pioglitazone, digoxin, simvastatin, diltiazem, or ketoconazole.  The effect other drugs have on saxagliptin is shown in table 13.  The dose of saxagliptin is 2.5mg once daily if taken concurrently with a strong CYP3A4/5 inhibitor.  No dosage adjustment is necessary if taken with inducers or moderate inhibitors of CYP3A4/5 enzymes.

Table 13:  Effects of Other Drugs on Saxagliptin
	
	Metfor-min
	Glybu-ride
	Pioglita-

zone
	Digoxin
	Simva-

statin
	Diltia-zem
	Ketocon-

azole
	Rifam-pin
	Omep-

razole
	ALOH/

MgSO4
	Famoti-

dine

	Saxagliptin

      Cmax

      AUC
	↓21%

NC
	↑8%

NC
	NC

NC
	NC

NC
	↑21%

NC
	↑63%

↑2.1fold
	↑2.4fold

↑3.7fold
	↓53%

↓76%
	NC

NC
	↓26%

NC
	↑14%

NC


AUC=area under the curve; Cmax= maximum concentration; NC=no change
Information obtained from product package insert July 2009
Comparative Cost

Saxagliptin 2.5 and 5mg is flat-priced at $4.28 per tablet.
Table 14:  VA Acquisition Cost

	
	Usual daily dose
	Cost/day
	Cost/month

	Saxagliptin
	2.5mg/5mg
	$4.28
	$128.40

	Sitagliptin
	100mg
	$3.56-3.57
	$106.80-107.10

	Rosiglitazone 
	4mg
	$2.29-2.32
	$68.70-69.60

	Rosiglitazone
	8mg
	$4.16-4.23
	$124.80-126.90

	Pioglitazone 
	15mg
	$2.47-2.51
	$74.10-75.30

	Pioglitazone
	30mg
	$4.15-4.18
	$124.50-125.40

	Pioglitazone
	45mg 
	$4.51-4.54
	$135.30-136.20

	Exenatide

Exenatide
	5mg

10mg
	$4.22
$4.96
	$126.61

$148.69


Does not take into account tablet splitting of rosiglitazone 8mg or twice daily dosing of the 2mg and 4mg tablets
Prices current as of September 2009
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Abbreviations used in appendices:

A1C=hemoglobin A1c; AUC=area under the curve; BMI=body mass index; CHF=congestive heart failure; CXR=chest X-ray; CV=cardiovascular; DB= double-blind; DKA=diabetic ketoacidosis; DM=diabetes mellitus; EKG=electrocardiogram; FPG=fasting plasma glucose; GI=gastrointestinal; GLY=glyburide; NYHA=New York Heart Association classification of heart failure; ITT=intent-to-treat; LOCF=last observation carried forward; LVEF=left ventricular ejection fraction; MET= metformin; PBO=placebo; PC=placebo-controlled; PIO=pioglitazone; PP=per protocol; PPG=post-prandial glucose; R=randomized; RSG=rosiglitazone; SAX=saxagliptin; SB=single-blind; SIT=sitagliptin; SMBG=self-monitoring of blood glucose; SU=sulfonylurea; Sx=symptoms; TZD=thiazolidinedione
Appendix 1:  Monotherapy Trials
	Study
	Inclusion/Exclusion
	Dosage
	Demographics/Baseline values
	Results

	Rosenstock 2008

R, DB, PC, 
n=338 (low-dose cohort)

12-weeks

n=85 (high-dose cohort)

6-weeks
Modified ITT and ITT (LOCF)
	Inclusions:

Type 2 DM

Drug treatment naïve 

21-70 years old

A1C  6.8-9.7% 

BMI ≤ 37kg/m2
Fasting or random C-peptide > 0.5ng/ml

If female must be non-pregnant, non-breast feeding 

Negative anti-glutamic acid decarboxylase antibodies for those < 35y/o

Exclusions: 

Type 1 DM
Sx of poorly controlled DM or h/o DKA or hyperosmolar coma
CHF, h/o significant GI disease, recent CV illness, rapidly progressive renal disease, malignancy, immunodeficiency, asthma or atopy, clinically significant abnormalities on test of hepatic, renal, endocrine, metabolic, or hematologic fx or on CXR or EKG
	2-week single-blind dietary and exercise placebo lead-in period
Low-dose cohort

SAX  2.5, 5, 10, 20, 40mg once daily

Placebo

High-dose  cohort

SAX 100mg once daily

Placebo

Patients with hyperglycemia (>250, 240, 220, and 200mg/dL at weeks 4, 6, 8, and 10 respectively) were terminated from study and entered in to the 4-week follow-up period

4-week follow-up period 

All patients received single-blind placebo

For those who were terminated early due to hyperglycemia, metformin was also given or other meds as clinically indicated
	Low dose cohort (values for 2.5, 5, 10, 20, 40, PBO respectively)

Age (years):52.5; 53.7; 54.5; 53.6; 54.1; 55.2

< 65y (%): 91; 83; 86; 93; 79; 82

Male (%): 40; 53; 63; 70; 58; 63

Weight (kg): 86.6; 89.8; 92.4; 88.9; 86.8; 93.1

BMI (kg/m2): 30.8; 30.8; 31; 29.7; 29.8; 31.1

DM duration (years): 1.0; 0.8, 0.7, 1.7, 1.3, 1.8

A1C (%): 7.7, 7.9, 8.0, 7.9, 7.8, 8.0

FPG (mg/dL): 155.6; 168.9; 168.8; 172.1; 158.1; 164.8

High-dose cohort (values for 100mg and PBO respectively)

Age (years): 51.4; 52.8 

< 65y (%): 86; 85

Male (%): 61; 56

Weight (kg): 92.2; 91.2

BMI (kg/m2): 31.3; 31.2

DM duration (years): 0.5; 0.3

A1C (%): 7.8; 7.9

FPG (mg/dL): 152.3; 144.8


	SAX2.5

SAX 5

SAX 10

SAX 20

SAX 40

PBO

Completed study (%)

87.3

78.7

85.7

79.6

86.5

78.2

A1C  (%)
[95%CI]

-0.72*
[-0.97, -0.48]

-0.9*
-1.17, -0.63]

-0.81*
[-1.03, -0.58]

-0.74*
[-0.98, -0.50]

-0.8*
[-1.04, -0.56]

-0.27
[-0.49, -0.05]

A1C <7 (% pts.)
50
47
41
50
53
20
FPG (mg/dL)
-10.6*
-21.7*
-15.9*
-13.6*
-16.4*
+2.8
PPG60
(mg/dL)‡
-24.4*
-35.3*
-41.0*
-27.5*
-34.0*
-1.4
Weight (kg)

-0.94

-0.23*
-1.28

-0.11*
+0.51*
-1.03

Hypogly

(%)§
Average of all groups 6.3%.  The lowest incidence was with SAX10 (4.8%) and highest with SAX40 (7.7%)

1.5

SAX 100

PBO

Completed study (%)

100

85.4

A1C (%)

-1.09*
-0.36

A1C <7 (% pts.)

66

22

FPG (mg/dL)

-26.3*
-3.3
PPG60 (mg/dl)‡
-44.6*
-17.2
Weight (kg)

-0.20

-0.85

Hypoglycemia (%)

13.6%

0

Confirmed hypoglycemia (%)

4.5%

0

*Significant vs. placebo

‡PPG60 post-prandial glucose at 60min during liquid meal tolerance test

§There were no cases of confirmed hypoglycemia (SMBG ≤ 50mg/dl)




Appendix 1-continued

	Study
	Inclusion/Exclusion
	Dosage
	Demographics/Baseline values
	Results

	Study CV181-011

R, DB, PC

N=401

24-weeks
	Inclusions:

Type 2 DM

Never received DM drug tx or received tx for < 6months since their original diagnosis

18-77 years old

A1C 7-10%

BMI ≤ 40kg/m2
Fasting C-peptide > 1.0ng/ml

Exclusions: 

Not shown
	2-week placebo lead-in period

SAX 2.5mg

SAX 5mg

SAX 10mg

PBO

Treatments administered once daily

Pts. completing 24-weeks and those meeting glycemic rescue criteria period were eligible to enter long-term treatment period.
	Values for SAX2.5; SAX5; SAX10; PBO respectively

Age (years): 53; 54; 53; 54

Male (%): 57; 51; 46; 50

DM duration (years): 3.0; 3.0; 2.0; 2.0

A1C (%): 7.9; 8.0; 7.9; 7.9

FPG (mg/dL): 178; 171; 177; 172

2-h PPG (mg/dL): 279; 278; NA; 283
	SAX 2.5

SAX 5

SAX 10

PBO

Completed study 
Not shown

A1C (%)

-0.43*

-0.46*

-0.54*

+0.19

A1C <7 (% pts.)

35

37.9*

41.1*

23.9

FPG (mg/dL)

-15*

-9*

-17*

+6

2-h PPG (mg/dl)
-45

-43

NA

-6

PPG AUC0-180min

(mg·min/dl)‡

-6868*

-6896*

-8084*

-647

Rescue tx (%)

15.7

19.8

14.3

26.3

Weight (kg)

Not shown

Hypoglycemia (%)

2.9

4.7

8.2

6.3

There were no cases of confirmed hypoglycemia

*Significant vs. PBO

‡Determined after an oral glucose tolerance test

	Study CV181-038

R, DB, PC

N=365

24-weeks


	Inclusions:

See study CV181-011

In addition, patients were not to have received any anti-hyperglycemic med for ≥ 3 consecutive days or total of 7 non-consecutive days during the 8 weeks prior to screening
	2-week diet and exercise placebo lead-in period

SAX 2.5mg QAM

SAX 5mg QAM

SAX 2.5mg with possible titration to 5mg QAM^

SAX 5mg QPM

PBO

^proportion of patients who were titrated to 5mg not shown

Pts. completing study and those meeting rescue criteria were eligible to enter DB long-term treatment 
	Values for SAX2.5; SAX5; SAX2.5/5; SAX5 (PM); PBO respectively

Age (years): 55 (21-76)

Male (%): 46

DM duration (years): 0.5

A1C (%): 8.04; 7.93; 8.02; 7.88; 7.79

FPG (mg/dL): 156.6; 162.2; 170.6; 159.6; 158.6


	SAX 2.5

SAX 5

SAX 2.5/5

SAX 5 (PM)

PBO

Completed study
Not shown

A1C (%)

-0.71*

-0.66*

-0.63*

-0.61*

-0.26

A1C<7 (% pts.)

35.8

44.9

43.5

38.6

35.3

FPG (mg/dL)

-11.4*

-10.7*

-12.5*

-7.9

+3.3

PPG AUC0-180min

(mg·min/dl)‡

-8014

-8218

-7781

-6048

-3088

Rescue tx (%)

Slightly higher in PBO group (values not shown)

Weight

Mean reduction in all treatment groups (values not shown)

Hypoglycemia (%)

2.7

6.8

7.0

5.6

1.4

There were no cases of confirmed hypoglycemia

*Significant vs. PBO

‡Determined after an oral glucose tolerance test


Appendix 2:  Combination Trials

	Study
	Inclusion/Exclusion
	Dosage
	Demographics/Baseline values
	Results

	Jadzinsky 2009

R, DB, active-control

24-weeks

N=1306
	Inclusions:

Type 2 DM

Drug treatment naïve 

18-77 years old

A1C 8-12%

Fasting C-peptide ≥ 1ng/ml

BMI ≤ 40kg/m2
Exclusions: 

Sx of poorly controlled

DM or h/o DKA or hyperosmolar coma

Insulin therapy within 1 year of screening

CV event within 6-months of study entry

NYHA III or IV HF

Known LVEF ≤ 40%

Significant renal, liver or psyche history

H/O alcohol or drug abuse within previous year

Active liver disease or clinically significant abnormalities on tests of renal, liver, endocrine, metabolic,  or hematologic function

Treatment with potent CYP3A4 inducers or inhibitors

Immunocompromised
	1-week SB diet/exercise placebo lead-in period

1:1:1:1 randomization

SAX 5mg daily + MET bid

SAX 10mg daily + MET bid

SAX 10mg daily + PBO

MET + PBO

Began with MET IR 500mg which was titrated to 1000mg/d at week 1.  During weeks 2-5, MET was uptitrated based on FPG > 110mg/dL by 500mg increments up to a max of 2000mg/day as tolerated

Need for additional rescue therapy was based on specified FPG criteria.  If met, pt. was entered into the long-term extension period and were given open label pioglitazone 15-45mg
	Values for SAX5+MET; SAX10+MET; SAX10, MET

Age (years): 52; 52.1; 52.1; 51.8

≥65y (%): 10.3; 16.7; 12.8; 11

Male (%): 51.6; 45.2; 50.4; 49.7

Weight (kg): 82.1; 82.5; 83.1; 82.8

BMI (kg/m2): 29.9; 30.3; 30.2; 30.2

DM duration (years): 2.0; 1.4; 1.7; 1.7

A1C  (%):9.4; 9.5; 9.6; 9.4

· < 8%: 9.7; 10.2; 8.1; 11.3

· ≥ 8 to < 9%: 28.8; 22.9; 26; 29.9

· ≥ 9 < 10%: 26.6; 30; 26.6; 22.9

· ≥10%: 34.4; 36.8; 38.5; 35.7

FPG (mg/dL): 174; 180; 176; 174


	SAX 5 + MET

SAX 10 + MET

SAX 10 + 

PBO

MET + PBO

Completed study ( %)

81.9

80.8

67.2

74.1

Metformin dose

(mg/day)

1790

1776

NA

1817

A1C (%)

-2.5*^

-2.5*^

-1.7

-2.0

A1C (%) 

Baseline: 

<8%

≥8 to < 9%

≥9 to < 10%

≥10%

-1.1

-1.9

-2.5

-3.3

-1.0

-2.0

-2.5

-3.3

-0.5

-1.2

-1.5

-2.5

-1.0

-1.4

-2.0

-2.7

% pts. with A1C <7%

60.3*^

59.7*^

32.2

41.1

FPG (mg/dL)

-60*^

-62*^

-31

-47

PPG AUC0-180min (mg·min/dl)

-21,080*^

-21, 336*^

-16,054

-15,005

PPG at 120min

(mg/dl)‡

-138*^

-137*^

-106*

-97

Rescue tx (%)

7.5^

5.9^

21.2

10.1

Weight (kg)

-1.8

-1.4

-1.1

-1.6

Hypoglycemia (%)

3.4

5.0

1.5

4.0

Confirmed hypoglycemia (%)

0

0.6

0

0.3

*Significant vs. metformin

^Significant vs. saxagliptin

‡Determined after a glucose tolerance test




Appendix 2- continued
	Study
	Inclusion/Exclusion
	Dosage
	Demographics/Baseline values
	Results

	Defronzo 2009

R, DB, PC

24-weeks

N=743
	Inclusions:

Type 2 DM

18-77 years old

A1C 7-10%

Stable dose of metformin 1500-2550mg daily for ≥ 8 weeks prior to screening

Fasting C-peptide ≥ 1ng/ml

BMI ≤ 40kg/m2
Exclusions: 

Same as in Jadzinsky plus the following:

Any other antihyperglycemic med within 8 weeks of screening;

Pregnant/breast feeding
	2-week SB dietary and exercise lead-in  period

1:1:1:1 randomization

SAX 2.5mg daily + MET

SAX 5mg daily + MET

SAX 10mg daily + MET

PBO + MET

Patients failing to meet specific glycemic goals during the study received rescue treatment with pioglitazone and could enter long-term extension trial
	Values for SAX2.5; SAX5; SAX10; PBO respectively

Age (years):55.7; 54.7; 54.2; 54.8

≥65y (%): 17.2; 16.8; 14.4; 14.5

Male (%): 43.2; 53.9; 52.5; 53.6

Weight (kg): 86; 87.3; 87.8; 87.1

BMI (kg/m2): 31.7; 31.2; 31.1; 31.6

DM duration (years): 6.7; 6.4; 6.3; 6.7

A1C (%):8.1; 8.1; 8.0; 8.1

FPG (mg/dL): 174; 180; 176; 174


	SAX2.5 +

MET

SAX 5 +

MET

SAX 10 +

MET

PBO + MET

Completed study (%)

77.1

74.9

77.3

62.6

A1C (%)

mean±SE

-0.59±0.07*

-0.69±0.07*

-0.58±0.07*

+0.13±0.07
% with A1C < 7%

37.1*

43.5*

44.4*

16.6

FPG (mg/dl)

-14.3*

-22*

-20.5*

+1.2

PPG AUC0-180min (mg·min/dl)

-8891*

-9586*

-8137*

-3291

2h-PPG (mg/dl)

-61.5*

-58.2*

-48.9*

-18

Rescue tx (%)

14.6

12.6

14.9

27.4

Weight (kg)

-1.43

-0.87

-0.53

-0.92

Hypoglycemia (%)

7.8

5.2

3.9

5.0

Confirmed hypoglycemia (%)

0.5

0.5

0.6

0.6

*Significant vs. PBO + MET



	Chacra 2009

R, DB

24 weeks

N=768
	Inclusions

Type 2 DM

18-77 years old

Inadequate glycemic control with SU monotx at submax dose for ≥ 2 months

A1C 7.5-10%

Fasting C-peptide ≥ 1.0ng/ml

BMI ≤ 40kg/m2

Exclusions

Same as in Jadzinsky
	4-week SB lead-in period:  

· Dietary and exercise counseling

· Current SU d/c’d and glyburide 7.5mg started

SAX 2.5 mg daily + GLY 7.5mg

SAX 5mg daily + GLY 7.5mg

GLY 10mg daily(may titrate up to 15mg daily)

Need for additional rescue therapy was based on specified FPG criteria.  If met, pt. was entered into the long-term extension period and was given open label metformin.
	Values for SAX2.5; SAX5; PBO respectively

Age (years):55.4; 54.9; 55.1

≥65y (%): 17.3; 16.6; 19.5

Male (%): 45.6; 43.5; 46.1

Weight (kg): 75.2; 76.2; 75.6

BMI (kg/m2): 29.1; 29.2; 28.8

DM duration (years): 7.1; 6.8; 6.8

A1C (%):8.4; 8.4; 8.5

· < 8%: 35.5; 29.2; 34.8

· ≥ 8 to < 9%: 40.7; 40.3; 37.1

· ≥ 9%: 23.8; 30; 28.1

FPG (mg/dL): 170; 175; 175
	SAX2.5 + GLY

SAX5 + GLY

PBO + GLY

Completed study (%)

77.4

77.1

66

Final glyburide dose (mg/day)

7.4 ± 0.5

7.4 ± 0.6

14.6 ± 1.3

A1C (%)

-0.54*

-0.64*

+0.08

% with A1C < 7%

22.4*

22.8*

9.1

FPG (mg/dl)

-7*

-10*

+1

PPG AUC 0-180min‡

(mg·min/dl)

-4296*

-5000*

+1196

PPG at 120min

(mg/dl)‡

-31*

-34*

+8

Weight (kg)

+0.7*

+0.8*

+0.3

Required rescue (%)

18.1

16.6

29.6

Hypoglycemia (%)

13.3

14.6

10.1

Confirmed hypoglycemia (%)

2.4

0.8

0.7

*Significant vs. PBO + GLY

‡determined after a 75-g oral glucose tolerance test

	Appendix 2- continued

	Study CV181-013

R, DB, PC

N=565
24-weeks
	Inclusions

Type 2 DM

18-77 years old

Receiving stable dose of PIO 30 or 45mg or RSG 4 or 8mg for ≥ 12 weeks prior to screening
A1C 7-10.5%

BMI ≤ 45kg/m2

Fasting C-peptide ≥ 1ng/mL

Exclusions

Symptomatic poorly controlled DM

Recent CV event(s) within 6 months prior to study entry
NYHA stage III/IV CHF

Known LVEF ≤ 40%

Serum creatinine ≥ 2.0mg/dL
	2-week dietary and exercise placebo and TZD lead-in period
SAX 2.5mg daily + TZD

SAX 5mg daily + TZD

PBO + TZD

Metformin used as rescue

TZD= RSG 4-8mg or PIO 30-45mg

Pts. completing study and those meeting rescue criteria were eligible to enter DB long-term treatment
	Values for SAX2.5 +TZD; SAX5 + TZD; PBO +TZD respectively
Age (years):54.9; 53.2; 54

Male (%): 54.4; 47.8; 46.2

BMI (kg/m2): 30.0; 29.8; 30.3

DM duration (years): 5.3; 5.2; 5.1

A1C (%):8.3; 8.4; 8.2

FPG (mg/dL): 163; 159.5; 162.4
2-h PPG (mg/dL): 296; 303; 291

PPG AUC 0-180min (mg·min/dl): 48,301; 47,866; 47,256
	SAX 2.5 + TZD

SAX 5 + TZD

PBO + TZD

Completed study (%)

Not shown

A1C (%)

-0.7*
-0.9*
-0.3

A1C < 7% (% pt.)
42.2
41.8
25.6
FPG (mg/dl)

-14.3*
-17.3*
-2.8
2h-PPG (mg/dl)

-55*
-65*
-15

PPG AUC 0-180min‡

(mg·min/dl)

-7849*

-9269*

-2690

Rescue tx (%)

Not shown

Weight (kg)

+1.3
+1.4
+0.9
Hypoglycemia (%)

4.1
2.7
3.8
Confirmed hypoglycemia (%)

N=1
0
0
Peripheral edema (%)

3.1

8.1

4.3

*Significant vs. PBO + TZD

‡determined in response to oral glucose tolerance test

	Study D1680C00002

R, DB, active control

N=801
18-weeks

Non-inferiority

PP-analysis set for primary outcome (full analysis set also analyzed for primary and other outcomes)
	Inclusions

Type 2 DM

≥18 years old

A1C > 6.5 and ≤10%

On metformin alone ≥1500mg for ≥ 8 weeks prior to enrollment 
	2-week placebo lead-in + metformin

SAX 5mg daily + metformin

SIT 100mg daily + metformin
	Age (years): 58

Male (%): 49

Weight (kg): 86

BMI ≥30kg/m2 (%): 54

DM duration (years): 6.3

A1C (%):7.7

FPG (mg/dL): 160.2

Mean metformin dose (mg/day): 1829
	SAX 5+ MET
SIT100+MET
Discontinued study (%)
3.5
1.8
A1C (%) [95%CI]

-0.52[-0.6, -0.45]

-0.62[-0.69, -0.54]

FPG (mg/dL)
[95%CI]

-16.6
[-19.04, -13.29]

-10.75
[-13.6, -7.89]

Any hypoglycemia (%)

3.2

2.8

Weight

Small decrease in both groups (values not shown)

Per-protocol group (n=334 saxagliptin; n=343 sitagliptin)
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