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EXECUTIVE SUMMARY

· Alogliptin  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.

· Alogliptin is indicated as an adjunct to diet and exercise to improve glycemic control in patients with type 2 diabetes.  It has been studied as monotherapy and in combination with metformin, sulfonylureas (SU), pioglitazone, and insulin. 
· Alogliptin is administered as 25mg orally once daily without regard to meals.  Dosage adjustment is required for patients with renal insufficiency. When used with insulin or an insulin secretagogue such as SUs, the dose of the insulin or insulin secretagogue may need to be reduced in order to decrease the risk of hypoglycemia.

· Duration of the published phase III trials ranged from 26-52 weeks.  Monotherapy with alogliptin decreased mean hemoglobin A1c (A1C) by 0.6%.  When used as add-on therapy to metformin, SU or pioglitazone, the mean reduction in A1C ranged from 0.5-0.9%.  Add-on to insulin therapy resulted in a mean A1C decrease of 0.7%.
· In general, the rate of hypoglycemia was low with alogliptin monotherapy or in combination with metformin or pioglitazone.  When combined with glyburide, the rate was 9.6% versus 11.6% with glyburide alone.  When combined with insulin ± metformin, the rate was 27.1% versus 24% with insulin ± metformin alone.
· Alogliptin is considered to be weight neutral.  
· Hypersensitivity reactions have been reported with the DPP-4 inhibitor class.  Based on the pooled analysis, the incidence of hypersensitivity reactions was 0.6% with alogliptin 25mg compared to 0.8% with all comparators. 
· The FDA-required major cardiovascular adverse events (MACE) meta-analysis and results from the EXAMINE trial do not show a cardiovascular safety risk with alogliptin.

· Concerns have been raised that the DPP-4 inhibitors may be associated with an increased risk of infection.  The rate of infection with alogliptin appears to be similar to that of the active-comparators.

· There have been post-marketing reports of acute pancreatitis, including hemorrhagic or necrotizing pancreatitis with incretin class (i.e., DPP-4 inhibitors and GLP-1 agonists).  In the clinical trial program, pancreatitis was reported in 11/5902 (0.2%) patients receiving alogliptin 25mg compared to < 0.1% of all comparators. 

· There have been post-marketing reports of fatal and non-fatal hepatic failure in patients taking alogliptin.  In a pooled analysis of randomized controlled trials, ALT elevation > than 3 times the upper limit of normal was observed in 1.3% and 1.5% of patients in the alogliptin and comparator/placebo groups respectively. 

· There are no significant drug-interactions with CYP-substrates or inhibitors that were tested or with other renally excreted drugs.
Introduction

Alogliptin was approved in January 2013 and is the fourth dipeptidyl peptidase-4 (DPP-4) inhibitor on the market to join sitagliptin, saxagliptin, and linagliptin. 
Pharmacology

Incretins such as glucagon-like peptide-1(GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) are naturally occurring hormones released from the gastrointestinal 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.  Alogliptin selectively inhibits the inactivation of the DPP-4 enzyme. 

Pharmacokinetics
Table 1:  Pharmacokinetics of Alogliptin

	Absolute bioavailability 
	Approximately 100%

	Time to maximum concentration
	1-2 hours

	Terminal half-life
	21 hours

	Protein binding
	20% to plasma proteins

	Metabolism
	Does not undergo extensive metabolism (60-71% of dose is excreted unchanged in the urine)

	Elimination
	76% renal; 13% fecal.  The renal clearance suggests some active renal tubular secretion


Information obtained from product package insert
FDA approved indications

Alogliptin is indicated as an adjunct to diet and exercise to improve glycemic control in patients with type 2 diabetes.  
Alogliptin has been studied as monotherapy or in combination with metformin, sulfonylureas, thiazolidinediones (TZDs), and insulin.

Current VA alternatives

Metformin, glipizide, glyburide, acarbose, regular insulin, insulin aspart, NPH insulin, long-acting insulin analogs (glargine, detemir)
Dosing
The recommended dose is 25mg once daily and may be taken with or without food.  Dosage adjustment is needed for patients with renal impairment (Table 2).  Assessment of renal function is recommended prior to initiation of alogliptin and periodically thereafter.
No dosing adjustments are needed in patients with mild to moderate hepatic impairment (Childs-Pugh Grade A and B).  Persons with severe hepatic impairment (Childs-Pugh Grade C) have not been evaluated.  Use caution when administering alogliptin to patients with hepatic impairment.
Table 2:  Dosing of Alogliptin in Renal Impairment

	Creatinine Clearance
	Dose

	≥60ml/min
	No dosage adjustment needed

	≥30 to <60ml/min
	12.5mg once daily

	≥15 to < 30ml/min
	6.25mg once daily

	<15ml/min or requiring hemodialysis*
	6.25mg once daily (may be administered without regard to timing of dialysis)


*patients undergoing peritoneal dialysis have not been evaluated
Dosage form/strengths

Alogliptin is available as 25mg, 12.5mg, and 6.25mg film-coated tablets. 
Efficacy

The clinical trial program for alogliptin is comprised of 14 randomized, double-blind, controlled trials.  The number of patients randomized to alogliptin 25mg, active comparator, or placebo was 5902, 2257, and 2926 respectively. At the time of this writing, 9 out of the 14 trials have been published in peer-reviewed journals.  Among the 9 published trials, 7 were 26 weeks and 2 were 52 weeks.  Depending on the trial, patients were either treatment naïve or on one or more anti-glycemic agents prior to the study. Patients failing to meet specific glycemic goals during the study received rescue treatment with another oral agent.  

Glycemic Efficacy

Average baseline A1C was approximately 8.0% for the majority of studies (3 studies had higher baseline values).  Rescue therapy with another anti-glycemic agent was allowed as defined by protocol. 

Alogliptin significantly reduced A1C compared to placebo.  Results were variable and depended on factors such as baseline A1C (higher baseline had greater absolute reduction) and with which agent alogliptin was combined (Table 3).
Table 3:  Glycemic Efficacy and Change in Weight 
	Study
	Duration
	Patients
	Treatment arms
	Baseline A1C (%)
	A1C (%)
	A1C < 7% (%)
	FPG (mg/dL)
	Need for rescue (%)
	Weight (kg)

	DeFronzo
	26 weeks
	Treatment naive
	ALO 12.5
ALO 25 

PBO
	-

7.9

8.0
	-0.56

-0.59

-0.02
	47.4

44.3

23.4
	-10.3

-16.4

11.3
	9.8

7.6

23.4
	-0.09

-0.22

0.18

	Nauck
	26 weeks
	Inadequate glycemic control on MET
	ALO 12.5 + MET

ALO 25 + MET

PBO + MET
	-

7.9

8.0
	-0.6

-0.6

-0.1
	52

44

18
	-19

-17

0
	8.1

8.9

24
	0§
-0.3§ 
N/A

	Pratley
	26 weeks
	Inadequate glycemic control on SU
	ALO 12.5 + GLY

ALO 25 + GLY

PBO + GLY
	8.1

8.1

8.2
	-0.39

-0.53

0.01
	29.6
34.8

18.2
	-4.7

-8.4

2.2
	14.9

15.7

28.3
	0.6

0.68

-0.2

	Pratley
	26 weeks
	Inadequate glycemic control on TZD±
MET, SU
	ALO 12.5+ PIO±MET, SU
ALO 25 + PIO ±MET, SU
PBO + PIO ±MET, SU
	8.1

8.0

8.0
	-0.66

-0.8

-0.19
	44.2

49.2

34
	-19.7

-19.9

-5.7
	9.7

9.0

12.4
	0.42§
0.05§ 

N/A

	Rosenstock
	26-weeks
	Inadequate glycemic control on insulin ±MET
	ALO 12.5 + INS ± MET
ALO 25 + INS ± MET
PBO + INS ± MET
	9.3

9.3

9.3
	-0.63

-0.71

-0.13
	-

-
-
	-1.8

-10.8

5.4
	20.6

19.4

40.0
	0.7

0.6

0.6

	Rosenstock

Initial combination

study
	26-week
	Treatment naive
	ALO 25

PIO 30

ALO 12.5 + PIO 30

ALO 25 + PIO 30
	8.8

8.8

8.9

8.8
	-0.96

-1.15

-1.56

-1.71
	24.4

33.7

53.4

62.8
	-25.7

-32.3

-48.4

-50.2
	11.3

6.4

3.8

2.5
	-0.29

2.19

2.51

3.14

	Bosi
	52-week
	Inadequate glycemic control on MET + PIO
	ALO 25 + PIO 30 + MET

PBO+ PIO 45 + MET
	8.2

8.1
	-0.7

-0.29
	33.2

21.3
	-14.4

-3.6
	10.9

21.8
	1.1

1.6

	DeFronzo

 
	26-weeks
	Inadequate glycemic control on MET
	ALO 12.5+MET
ALO 25+MET 

PIO 15+MET 

PIO 30+MET 

PIO 45+MET 

ALO 12.5 + PIO 15+MET 

ALO 12.5 + PIO 30+MET 

ALO 12.5 + PIO 45+MET 

ALO 25+ PIO 15+MET 

ALO 25 + PIO 30+MET 

ALO 25 + PIO 45 +MET
Placebo+MET
	8.6

8.6

8.5

8.5

8.5

8.5

8.5

8.5

8.5

8.5

8.6

8.5
	-0.7
-0.9

-0.8

-0.9

-1.0

-1.4
-1.4
-1.5
-1.3

-1.4

-1.6

-0.1
	-

27

26

30

36

-

-

-

55

53

60

6
	-

-19

-24

-29

-32

-

-

-

-38

-42

-53

7
	14.1

12.4

10.0

14.7

8.5

4.6

4.5

2.3

3.8

4.6

1.5

31.8
	-0.02
-0.7

1.5^ 

1.8^ 

1.9^ 

-0.7

	Rosenstock

Elderly study
	
	Treatment naïve or on OHA
	ALO25

GLPZ 5 (up to 10mg)
	7.5
	-0.14

-0.09
	49
45
	-2
-4
	25
22
	-0.62

0.60


ALO=alogliptin; FPG=fasting plasma glucose; GLY=glyburide; GPZ=glipizide; INS=insulin; MET=metformin; OHA=oral hypoglycemic agent; PBO=placebo; PIO=pioglitazone; TZD=thiazolidinedione
§ Value shown is difference versus placebo

^ The results for the 3 PIO groups (15, 30, 45mg) have been combined
Weight

The DPP-4 inhibitors including alogliptin are considered to be weight neutral.  Table 3
Renal safety studies
Renal safety was demonstrated in 1-year renal safety studies with the other 3 DPP-4 inhibitors.  A long-term renal safety study has not been conducted with alogliptin.
In the EXAMINE trial change in estimated glomerular filtration rate (eGFR) and incidence of renal dialysis was assessed as part of the safety evaluation.  Change in eGFR from baseline and initiation of dialysis were similar in the alogliptin and placebo groups.
Long-term Data or Extension Trials
There is an ongoing 2-year study (NCT#00856284) comparing the addition of alogliptin or glipizide to metformin and several extension trials.  Results are not available at this time.
Adverse Events

The frequency of reported adverse events using a pooled analysis of 11 clinical trials, including the 9 discussed in this review, is shown in Table 4.  The exposure rate was 2022.7 patient-years in the alogliptin groups and 966.2 patient-years in the comparator groups.  Mean duration of treatment was 177.5 days and 190.2 days for alogliptin and comparators respectively.  Severe adverse events were more common in the alogliptin group.  The most common AE leading to discontinuation was headache (alogliptin) and hypoglycemia (comparators).  For information broken down by study (where available) refer to 
Appendix 2. 
Table 4:  Frequency of Adverse Events

	
	AEs per 100pt-yrs
	≥ 1 AE (%)
	Severe AE (%)
	Drug-related AE (%)
	d/c due to AE (%)
	SAEs (%)
	Deaths (%)

	Alogliptin (n=4162)
	7775
	64.7
	11.2
	18.4
	2.6
	3.8
	0.1

	Comparators (n=1855)
	3475
	64.4
	4.4
	18.0
	3.6
	4.0
	0.1


Pancreatitis

In the clinical trial program, pancreatitis was reported in 11/5902 (0.2%) patients receiving alogliptin 25mg compared to 5/5183 (<0.1%) of all comparators. All individuals had risk factors for pancreatitis. 
There have been post-marketing reports of acute pancreatitis in patients taking alogliptin.  

In the EXAMINE trial, incidence of pancreatitis was included as an additional safety endpoint.  Acute pancreatitis was reported in 0.4% and 0.3% in the alogliptin and placebo groups respectively.  Chronic pancreatitis was reported in 0.2% and 0.1% respectively.  The values versus placebo were not statistically significant.
Hypoglycemia

Mild to moderate hypoglycemia was defined as blood glucose <60mg/dL with symptoms or blood glucose <50mg/dL without symptoms.  Severe hypoglycemia was defined as an episode requiring the assistance of another person to actively administer carbohydrate or glucagon associated with a blood glucose < 60mg/dL unless the clinical situation is such that obtaining blood glucose is difficult.  In general, the rate of hypoglycemia was low with alogliptin monotherapy or in combination with metformin or pioglitazone.  When combined with other drugs known to cause hypoglycemia such as insulin or SUs the incidence of hypoglycemia is similar to or slightly greater with the addition of alogliptin compared to the addition of placebo.   In the comparative trials versus glipizide, the incidence of hypoglycemia was lower with alogliptin.
Table 5: Reported Hypoglycemia
	Study
	Duration
	Treatment arms
	Overall hypoglycemia (%)
	Severe 
Hypoglycemia (%)

	DeFronzo
	26 weeks
	ALO 12.5
ALO 25 

PBO
	-

1.5
1.6
	0
0

0

	Nauck
	26 weeks
	ALO 12.5 + MET

ALO 25 + MET

PBO + MET
	1.0
0

3.0
	0
0

0

	Pratley
	26 weeks
	ALO 12.5 + GLY

ALO 25 + GLY

PBO + GLY
	15.8
9.6

11.1
	1.0
0

1.0

	Pratley
	26 weeks
	ALO 12.5+ PIO±MET or SU
ALO 25 + PIO±MET or SU
PBO + PIO±MET or SU
	5.1
7.0

5.2
	-
0

1.0

	Rosenstock
	26-weeks
	ALO 12.5 + INS ± MET
ALO 25 + INS ± MET
PBO + INS ± MET
	26.7

27.1
24
	0
0.8

1.6

	Rosenstock
	26-week
	ALO 25

PIO 30

ALO 12.5 + PIO 30

ALO 25 + PIO 30
	NS

NS

NS

3.0
	0
0

0

0

	Bosi
	52-week
	ALO 25 + PIO 30 + MET

PBO+ PIO 45 + MET
	4.0

1.5
	0.5

0

	DeFronzo^

	26-week
	ALO 12.5 + PIO+MET
ALO 25 + PIO+MET
PIO+MET
	1.0
1.5

2.1
	0
0.3

0.5

	Rosenstock
(Elderly pts.)
	52-weeks
	ALO25
GPZ
	5.4
26
	0
1.4


ALO=alogliptin; GLY=glyburide; GPZ=glipizide; INS=insulin; MET=metformin; PBO=placebo; PIO=pioglitazone
Data for unpublished trials obtained from product package insert

^The results for the 3 PIO groups (15, 30, 45mg) have been combined
Infection

Some concerns have been raised that the DPP-4 inhibitors may be associated with an increased risk of infection.  Based on pooled data of 14 clinical trials, the rate of infections reported in ≥ 4% and more often with alogliptin than placebo was nasopharyngitis and upper respiratory tract infection; however, the rate was lower with alogliptin versus the active comparator groups (Table 6).  Individual rates from each of the published clinical trials are shown in Table 7.
Table 6: Pooled Results Infections Reported ≥ 4% and Alogliptin > Placebo 

	
	ALO 25mg
	Active Comparator
	Placebo

	n
	5902
	2257
	2926

	Nasopharyngitis
	257 (4.4)
	113 (5.0)
	89 (3.0)

	Upper respiratory tract infection
	247 (4.2)
	113 (5.0)
	61 (2.1)


Data obtained from product package insert
Table 7:  Infections reported (≥ 3% or ≥5%)

	Study
	Duration
	Treatment arms
	Infection/

infestation
	UTI
	URI
	Naso-

pharyngitis
	Bronchitis
	Sinusitis
	Influenza

	DeFronzo
	26-week
	ALO 12.5 

ALO 25 

PBO 
	28-37.6
	Data not shown by infection type
	

	Nauck 
	26-week
	ALO 12.5 + MET

ALO 25 + MET

PBO + MET
	32

26

27
	7.0

3.0

4.0
	5.0

2.0

7.0
	6.0

3.0

6.0
	4.0

3.0

2.0
	2.0

2.0

5.0
	-

-

-

	Pratley
	26-week
	ALO  12.5 + GLY

ALO 25 + GLY

PBO + GLY
	26.6

25.3

30.3
	4.4

5.1

3.0
	2.0

2.5

6.1
	3.9

4.0

2.0
	1.5

0.5

3.0
	-

-

-
	2.0

2.5

4.0

	Pratley
	26-week
	ALO 12.5 + PIO±MET, SU
ALO 25 + PIO±MET, SU
PBO + PIO±MET, SU
	34.8

33.7

37.1
	-

-

-
	5.6

5.0

5.2
	4.0

7.0

6.2
	2.0

1.5

5.2
	2.5

2.0

6.2
	4.0

5.0

4.1

	Rosenstock
	26-week
	ALO 12.5 + INS ± MET
ALO 25 + INS ± MET
PBO + INS ± MET
	32.8
29.5

31.0
	6.1
7.0

7.8
	-

-

-
	3.8
6.2

4.7
	-

-

-
	-

-

-
	-

-

-

	Rosenstock
	26-week
	ALO 25

PIO 30

ALO 12.5 + PIO 30

ALO 25 + PIO 30
	Data not shown

	Bosi
	52-week
	ALO 25 + PIO 30 + MET

PBO+ PIO 45 + MET
	-

-
	5.4

3.3
	7.2

4.0
	6.9

5.3
	4.7

3.0
	-

-
	4.5

5.8

	DeFronzo^
	26-week
	ALO 12.5 + PIO+MET
ALO 25 + PIO+MET
PIO+MET
	-

-

-
	-

-

-
	2.8

3.1

1.6
	4.9

5.4

2.8
	-

-

-
	-

-

-
	2.3

4.6

5.4

	Rosenstock

(elderly pts)
	52-week
	ALO25

GPZ
	-

-
	11.7

10.5
	5.4

2.3
	5.9

4.6
	-

-
	-

-
	-

-


ALO=alogliptin; GLY=glyburide; INS=insulin; MET=metformin; PBO=placebo; PIO=pioglitazone; URI=upper respiratory tract infection; UTI=urinary tract infection
     ^The results for the 3 PIO groups (15, 30, 45mg) have been combined
Hypersensitivity reactions

Hypersensitivity reactions have been reported with alogliptin and the other DPP-4 inhibitors.  Based on the pooled analysis, the incidence of hypersensitivity reactions was 0.6% with alogliptin 25mg compared to 0.8% with all comparators. 
Cardiovascular Safety 

Under FDA requirements, a meta- analysis of major adverse cardiovascular events (MACE) is to be conducted for new diabetes drugs submitted for approval.  Endpoints for MACE included CV death, non-fatal MI, and non-fatal stroke.
The analysis was based on 4168 patients exposed to alogliptin (2023 patient-years) and 1860 patients to placebo (263 patient-years) or other agents (703 patient-years).  For the overall population the combined alogliptin hazard ratio for all CV events was 0.64 [97.5% one-sided CI 0.0, 1.41] suggesting that there is not an increased risk with alogliptin versus the comparators or placebo. 
Table 8:  Cardiovascular Events

	
	Combined Alogliptin

(n=4168)
	Placebo (n=691)
	Active comparator

(n=1169)

	All CV events N(%)
	13 (0.3)
	2 (0.3)
	8 (0.7)

	CV death N(%)
	5 (0.1)
	0
	1 (0.1)

	Nonfatal MI N(%)
	6 (0.1)
	0
	4 (0.3)

	Nonfatal stroke N(%)
	2 (0.03)
	2 (0.3)
	3 (0.3)

	
	
	


A large randomized, placebo-controlled, long-term cardiovascular safety trial (EXAMINE) has been recently completed.  Patients with a history of acute coronary syndrome and type 2 diabetes who are receiving treatment with 1 or more antidiabetic drugs (excluding incretins) were randomized to receive alogliptin or placebo.  There were 5380 patients enrolled with a median duration of exposure of 18 months.
The primary CV endpoint was a composite of CV death, nonfatal MI, and nonfatal stroke.  The primary event endpoint occurred in 11.3% of patients randomized to alogliptin and in 11.8% randomized to placebo HR 0.96 [upper boundary of one-sided confidence interval 1.16].
Hepatic Enzyme Elevation

There have been post-marketing reports of fatal and non-fatal hepatic failure in patients taking alogliptin.  In a pooled analysis of randomized controlled trials, ALT elevation > 3 times the upper limit of normal (ULN) was observed in 1.3% and 1.5% of patients in the alogliptin and comparator/placebo groups respectively. 

In the EXAMINE trial, hepatic enzymes were included as additional safety endpoints.  The percentage of patients with ALT > 3 times the ULN was 2.4% and 1.7% for alogliptin and placebo respectively.  For AST, the percent of patients with values > 3 times the ULN was 1.8% and 1.6% respectively. The values versus placebo were not statistically significant.
Obtaining a liver test panel and assessing the patients prior to initiating alogliptin is recommended.  Initiate with caution in patients with abnormal liver tests.

Malignancies
The rate of malignancy was 0.5% for both alogliptin and all comparators.  With the DPP-4 inhibitor class, particular interest has been placed on whether there is an increased risk for pancreatic cancer.    There were no cases of pancreatic cancer; however, longer term studies are needed.
Look-alike / Sound-alike (LA / SA) Error Risk Potential

As part of a Joint Commission standard, LASA names are assessed during the formulary selection of drugs.  Based on clinical judgment and an evaluation of LASA information from three data sources (Lexi-Comp, First Databank, and ISMP Confused Drug Name List), the following drug names may cause LASA confusion:

Table 9:  Results of LASA Search

	NME Drug Name
	Lexi-Comp
	First DataBank
	ISMP
	Clinical Judgment

	Alogliptin 6.25, 12.5, 25 mg tab
Nesina
	None
None
	None
None
	None
None
	Almotriptan
Amitriptyline

Eletriptan

Other ‘gliptins’ (linagliptin, sitagliptin, saxagliptin)

Neulasta

Nucynta


Contraindications

History of serious hypersensitivity reactions (e.g., anaphylaxis, angioedema, severe cutaneous adverse reactions) to alogliptin
Precautions

Pancreatitis:  There have been post-marketing reports of acute pancreatitis in patients taking alogliptin.  Patients should be observed for signs and symptoms of pancreatitis.  If pancreatitis is suspected, alogliptin should be promptly discontinued and appropriate management initiated.  It is unknown whether those with a history of pancreatitis are at greater risk for developing pancreatitis while taking alogliptin.

Hypersensitivity: There have been post-marketing reports of serious hypersensitivity reactions (including anaphylaxis, angioedema, severe cutaneous reactions including Stevens-Johnson syndrome) in patients taking alogliptin.  If a reaction occurs, discontinue alogliptin, assess for other potential causes for the event, and institute alternative treatment for diabetes. Use with caution in patients who have a history of angioedema with other DPP-4 inhibitors as it is unknown if these patients will be predisposed to angioedema with alogliptin.
Use with medications known to cause hypoglycemia:  When used with insulin or insulin secretagogue (e.g., sulfonylureas), a lower dose of insulin or insulin secretagogue may be needed to minimize the risk of hypoglycemia.
Hepatic Effects:  There have been postmarketing reports of fatal and non-fatal hepatic failure in patients taking alogliptin (some reports contained insufficient information to determine the probable cause).  Obtaining a liver test panel and assessing the patients prior to initiating alogliptin is recommended.  Initiate with caution in patients with abnormal liver tests.
Drug Interactions

Alogliptin does not undergo extensive metabolism and cytochrome (CYP) P450-related metabolism is negligible.  Alogliptin does not have a significant effect on other drugs metabolized by CYP isoenzymes (i.e., warfarin, caffeine, pioglitazone, glyburide, tolbutamide, dextromethorphan, atorvastatin, ethinyl estradiol, norethindrone, midazolam) or that are Pgp substrates (i.e., digoxin, fexofenadine).  
Likewise, there were no clinically meaningful changes in alogliptin pharmacokinetics when co-administered with gemfibrozil, pioglitazone, fluconazole, ketoconazole, atorvastatin, cyclosporine, and digoxin.
Alogliptin is primarily renally excreted; no significant drug interactions were observed with renally excreted drugs (i.e., metformin, cimetidine) that were tested.
Cost

Refer to VA pricing sources for updated information.

Conclusions

The DPP-4 inhibitors have a modest impact on A1C; average decrease tends to be < 1% (excluding initial combination studies).  Adverse events that have been associated with this class include pancreatitis, hypersensitivity reactions, infections, renal changes, etc.  
Dosage adjustment of the drugs in this class for renal impairment or drug interactions is summarized.  It is unclear at this time if there is an efficacy or safety advantage of one DPP-4 inhibitor over another.  

Table 10:  Dosage adjustment for the DPP-4 inhibitors

	
	Sitagliptin
	Saxagliptin
	Linagliptin
	Alogliptin

	Dosage adjustment for renal impairment
	Yes
	Yes
	No
	Yes

	Drug interactions 
	No
	Lower dose (2.5mg) recommended if taken concurrently with a strong CYP3A4/5 inhibitor.  
	Use of CYP3A4 or P-gp inducers with linagliptin is not recommended
	No
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Appendix 1:  Clinical Trials
	Study
	Inclusion/exclusion
	Dosage
	Demographics/Baseline values
	Results

	DeFronzo 2008

R, DB, PC

26-weeks

n=329
	Inclusions:

Type 2 DM 

18-80 y/o

Drug treatment naïve (no current antidiabetes tx and < 7 days of  tx in past 3 months)

A1C 7-10%

BMI 23-45kg/m2

Tx with diet and exercise for ≥ 1 month

SBP and DBP ≤ 180/≤ 110mmHg

FPG < 275mg/dl and ≥ 75% compliance during 4-week run-in

Exclusions:

Not presented in article; see www.clinicaltrials.gov 
	4-week single-blind run-in

2:2:1 randomization

ALO 12.5mg (n=133)
ALO 25mg (n=131)
Placebo (n=64)
Taken once daily before the first meal

Additional antidiabetes meds were prohibited
	Male (%): 53.2
Age (yrs.): 53.4
A1C (%): 7.9


	ALO 12.5mg

ALO 25mg

PBO

Completed study (%)

Not shown
A1C (%)

-0.56*
-0.59*
-0.02
≥ 0.5 %  / ≥ 1% decrease in A1c

(% pts.)

50.4* / 28.6*
55* / 29.8 *
29.7 / 10.9
A1C < 7% (%)

47.4*
44.3*
23.4
FPG (mg/dl)

-10.3*
-16.4*
+11.3
Rescue tx (%)

9.8*
7.6*
29.7
Hypoglycemia (%)

1.5-3.0%
-
Weight (kg) 

-0.09
-0.22
0.18
*Significant vs. placebo


	Nauck 2009
R, DB, PC
26-weeks

n=527
	Inclusions:

Type 2 DM 

18-80 y/o

Stable metformin monotx (≥ 3 months) at a dose of  ≥ 1500mg/day for at least 8 weeks
A1C 7-10%

BMI 23-45kg/m2

C-peptide ≥ 0.8ng/ml

Serum creatinine < 1.5mg/dl (males); <1.4mg/dl (females)

FPG <275mg/dl

Exclusions:

Received antidiabetic meds other than metformin for ≥ 3 months prior to screening

Urine albumin/creatinine ratio > 1000µg/mg

h/o cancer (other than squamous or basal cell CA of the skin that had not been in full remission for ≥ 5 years)

Laser treatment for proliferative retinopathy within 6 months

h/of treated diabetic gastroparesis

NYHA Class III or IV heart failure

h/o coronary angioplasty, coronary stent placement, CABG, or MI within 6 months

Use of weight loss drugs or systemic steroids 3 months prior to randomization
	4 week run-in period where patients were switched from their metformin to an equivalent dose of generic immediate-release metformin

2:2:1 randomization

ALO 12.5mg +MET (n=213)
ALO 25mg + MET (n=210)
PBO + MET (n=104)
Randomization stratified by A1C <8 vs. ≥ 8% and geographical location

Patients requiring rescue therapy for hyperglycemia were terminated from the study

Dose of metformin not changed during double-blind period
	Values for ALO 12.5mg, 25mg and PBO respectively

Male (%): 47.4; 54.3; 48

Age (yrs.): 55; 54; 56

BMI (kg/m2): 32; 32; 32
A1C (%): 7.9-8.0
A1C <8% (% pts.): 57; 58; 57

A1C ≥ 8% (% pts.): 43; 42; 43

FPG (mg/dl): 167.4; 171; 180

DM duration (yrs.): 6; 6; 6
Metformin dose (% pts receiving):

<1500mg/day: 11.3; 7.6; 8.7

1500-2000mg/day: 67.1; 72.4; 71.2

> 2000mg/day: 21.6; 20; 20.2

Systolic BP (mmHg): 127; 127.3; 129

Diastolic BP (mmHg): 78; 78; 80
	ALO 12.5mg + MET
ALO 25mg + MET
PBO + MET
Completed study (%)

82.6
78.6
69.2
A1C (%)

-0.6*
-0.6*
-0.1
≥ 0.5 %  / ≥ 1% decrease in A1c

(% pts.)

58*/29*
59*/30*
27/9
A1C < 7% (%)

52*
44*
18
FPG (mg/dl)

-19*
-17*
0
Rescue tx (%)

8.1
8.9
24
Incidence of FPG ≥ 200mg/dl (%)

29

31

51

Hypoglycemia (%)

1
0
3
Weight (kg) 

Diff from PBO
0
-0.3
N/A
*Significant vs. placebo

	Pratley 2009

R, DB, PC

26-weeks
n=500
	Inclusions:

Type 2 DM 

18-80 y/o

Inadequate glycemic control on SU monotx
A1C 7-10%

Exclusions:

Received antidiabetic meds other than SU for ≥ 3 months prior to screening

SCr > 2mg/dl

Urine albumin/creatinine ratio > 1000µg/mg

BMI < 23 or >45kg/m2

Laser treatment for proliferative retinopathy within 6 months

H/O of treated diabetic gastroparesis

NYHA Class III or IV heart failure

h/o coronary angioplasty, coronary stent placement, CABG, or MI within 6 months

Use of weight loss drugs, bosentan, or systemic steroids 3 months prior to randomization
	4 week run-in period where patients were switched from their SU to an equivalent dose of  glyburide

2:2:1 randomization

ALO  12.5mg + GLY (n=203)
ALO 25mg + GLY (n=198)
PBO + GLY (n=99)
Randomization stratified by A1C <8 vs. ≥ 8%
Dose of glyburide may be reduced in case of hypoglycemia
	Values for ALO 12.5mg, 25mg and PBO respectively
Male (%): 54.7; 50; 51.5

Age (yrs.): 56.5; 56.5; 57.1

BMI (kg/m2): 30.2; 30. 30

A1C (%): 8.1; 8.1; 8.1
A1C <8% (% pts.): 44.3; 43.9: 44.4

A1C ≥ 8% (% pts.): 55.7; 56.1; 55.6DM duration (yrs.): 7.8; 7.6; 7.7
Glyburide dose during study (mg): 12.3; 12.4; 11.2
	ALO 12.5mg + GLY

ALO 25mg + GLY

PBO + GLY

Completed study (%)

75.4

74.7
62.
A1C (%)
-0.39*
-0.53*
0.01
A1C (%) 

Baseline: 

< 7.5%

≥7.5%

≥8 %

≥9 
-0.15*
-0.47*
-0.51*
-0.82*
-0.34*
-0.61*
-0.65*
-1.06*
0.19

-0.06

-0.14

-0.04

≥ 0.5 %  / ≥ 1% decrease in A1c

(% pts.)

47.3* / 18.7

50.5* /29.8*
26.3 / 13.1
A1C < 7% (%)

29.6^
34.8*
18.2

FPG (mg/dl)

-4.7

-8.4

+2.2

Rescue tx (%)

14.9

15.7

28.3

Hypoglycemia (%)

15.8

9.6

11.1

Weight (kg)

0.6

0.68

-0.20

*Significant vs. placebo
^p-value 0.057

	Pratley 2009

R, DB, PC
26-weeks

n=493
	Inclusions:

Type 2 DM 

18-80 y/o

Inadequate glycemic control on at least 3 months of TZD
+/- metformin, SU

A1C 7-10%

BMI 23-45kg/m2

Fasting C-peptide ≥ 0.8ng/ml

Exclusions:

NYHA Class III or IV heart failure

Invasive coronary procedure or MI within 6 months of screening

SCr > 2mg/dl

ALT > 2.5 x ULN

TSH > ULN

Hemoglobin < 12g/dL  (male) or < 10g/dL  (female)

SBP/DBP > 180/110mmHg

H/O angioedema with ACEI or ARBs

Laser treated proliferative diabetic retinopathy

Treated diabetic gastroparesis

Most cancers not in remission for > 5 years

Pregnancy/lactation

DM meds other than metformin or SU, weight loss drugs, systemic steroids
	4-week run-in period diet/ exercise counseling, SB PBO
2:2:1 randomization stratified according to baseline A1C and use of metformin or SU
ALO 12.5mg  + PIO (n=197)
ALO 25mg  + PIO (n=199)
PBO + PIO (n=97)
Prior dose of PIO continued;  those on RSG were switched to equivalent dose of PIO

Concomitant therapy with metformin or SU was permitted


	Values for ALO 12.5mg, 25mg and PBO respectively

Male (%): 55.3; 62.8; 54.6

Age (yrs.): 55.5; 55.5; 55.2
BMI (kg/m2): 32.3; 33.1; 33.2
A1C (%): 8.1; 8.0; 8.0

A1C <8% (% pts.): 50.8; 52.3; 48.5
A1C ≥ 8% (% pts.): 49.2; 47.7; 51.5
DM duration (yrs.): 7.7; 7.4; 7.8
Pioglitazone dose (mg): 34; 35.4; 36.2

Other hypoglycemic agents (%):

   Metformin: 54.3; 57.3; 57.7

   Sulfonylurea: 21.3; 22.1; 18.6

   None: 24.4; 20.6; 23.7


	ALO 12.5mg + PIO±MET±SU
ALO 25mg + PIO±MET±SU
PBO + PIO
±MET±SU
Completed study (%)

87.2
87.3
85.6
A1C (%)

-0.66*
-0.8*
-0.19

A1C (%) 

Baseline< 8%^
Baseline ≥8 %^
-0.55*
-0.9*
-0.45*
-1.1*
-0.2
-0.25
≥ 1% ↓ in A1c

(% pts.)

32.5*
36.7*
12.4
A1C < 7% (%)

44.2*
49.2*
34

FPG (mg/dl)

-19.7*
-19.9*
-5.7

Rescue tx (%)

9.7
9.0
12.4
Hypoglycemia (n/N %)
+ metformin

+ SU
3/107 (2.8)
7/42 (16.7)
2/114 (1.8)
12/44 (27.3)
3/56 (5.4)
2/18 (11.1)
Weight (kg)

Diff. vs. PBO

0.42
0.05
NA
*significant vs. placebo
^Values estimated from graph

	Rosenstock 2009

R, DB, PC

26-week

N=390
	Inclusions:
Type 2 DM

18-80 years old
Receiving insulin ≥15 and ≤100 units/day for at least 8 weeks

±metformin

A1C≥8%

BMI 23-45kg/m2

Exclusions:
H/O of laser treatment for proliferative diabetic retinopathy; coronary angioplasty, coronary stent placement, CABG or MI within previous 6 months; HYHA class III or IV heart failure; treated diabetic gastroparesis, cancer (except squamous or basal skin CA) that has not been in full remission for ≥ 5 years
	4-week SB run-in 

ALO 12.5mg  + insulin ± metformin(=131)

ALO 25mg  + insulin ± metformin (n=129)

PBO + insulin ± metformin (n=130)
Use of other DM meds (other than metformin), weight loss drugs, or glucocorticoids was not allowed from before 3 months randomization to end of treatment

	Male (%): 42; 34; 48
Age (yrs.): 55.4; 55.9; 55.0
BMI (kg/m2): 32.7; 32.3; 32.4

Weight (kg): 87.9; 86.7; 91.0
A1C (%): 9.3; 9.3; 9.3
DM duration (yrs.): 12.1; 13.4; 12.2
Insulin dose (units): 58; 55; 57
   Basal+bolus/premixed (%): 64

   Basal only (%): 34

   Short-acting only (%): 2

Patients taking metformin (%): 59; 56; 61

 Metformin dose (mg): 1631.8; 1712.8; 1849.1

FPG (mg/dl): 189; 185.4; 196.2 
	ALO 12.5mg + insulin ± MET
ALO 25mg + insulin ± MET
PBO + insulin 

± MET
Completed study (%)

63.4
59.7
42.3
A1C (%)

-0.63*
-0.71*
-0.13
A1C (%) 

Baseline < 8.5%

Baseline ≥8.5 %
+metformin

No metformin

Insulin ≤ 60U

Insulin > 60 U
-0.3
-0.7

-0.7

-0.6

-0.6

-0.7
-0.6
-0.7

-0.8

-0.7

-0.8

-0.5
-0.1
-0.2

-0.2

-0.1

-0.2

0.0
Change in A1C (% patients)ⱡ
≥0.5%
≥1.0%

≥1.5%

≥2.0%
52
30

18

10
53
35

19

10
30
12

5

0
FPG (mg/dl)

-1.8
-10.8*
5.4
Rescue tx (%)

20.6*
19.4*
40.0
Insulin dose (U/d)
0.4
-0.2
0.6
Hypoglycemia (%)

26.7
27.1
24.0
Weight (kg)

0.7
0.6
0.6
*Significant vs. placebo
ⱡ Values estimated from graph


	Rosenstock 2010

26-week
n=580

Initial combination


	Inclusions:

Type 2 DM
No current antihyperglycemic meds or ≤ 6 days of any such agent

Failed diet and exercise therapy
18-80 y/o

HbA1c 7.5 – 11%
BMI 23-45kg/m2

Exclusions:

Not presented in article; see www.clinicaltrials.gov

	ALO 25mg (n=164)
PIO 30mg (n=163)

ALO 12.5mg + PIO 30mg (n=164)

ALO 25mg + PIO 30mg (n=164)
	Male (%): 48.9
Age (yrs.): 53
BMI (kg/m2): 31
Weight (kg): 
A1C (%): 8.8; 8.8; 8.9; 8.8
DM duration (yrs.): 3
FPG (mg/dl): 189; 189; 198; 183.6
	ALO 25mg

PIO 30mg

ALO12.5

+ PIO30

ALO25 

+ PIO 30

Completed study (%)
76.8
77.3
76.8
82.9
A1C (%)
-0.96
-1.15
-1.56*
-1.71*^
A1C (%) by baseline

 < 8.5%

≥8.5

<9.0%

≥9.0%

-0.67

-1.15

-0.77

-1.20

-0.76

-1.47

-1.00

-1.38

-1.25*
-1.79

-1.33*
-1.91*
-1.20*^
-2.07*^
-1.30*^
-2.30*^
A1C < 7% (%)

24.4

33.7

53.4*
62.8*^
↓A1C ≥1.0/

≥2.0  (%pt)

43.3/17.7

54.6/19.6
68.1/33.1*
75.6*^/
34.1*^
FPG (mg/dL)
-25.7
-32.3
-48.4*
-50.2*^
Rescue tx (%)
11.3
6.4
3.8
2.5^
Weight (kg)
-0.29
2.19
2.51
3.14*^
*Combinations significant vs. PIO
^ALO25+PIO30 significant vs. ALO

	Bosi 2011

R, DB, active-control

52-weeks

n=803
	Inclusions:

Type 2 DM

18-80 y/o
A1C ≥7.0 and ≤10%  on metformin (≥1500mg or MTD) AND PIO 30mg for ≥ 2 months before screening
BMI 23-45kg/m2

FPG < 275mg/dL

Fasting C-peptide ≥0.26nmol/L

SBP <160; DBP <100mmHg

Exclusions:

NYHA class 1-IV HF (EU) or class III-IV (other countries); coronary angioplasty; coronary stent, CABG or MI within 6 months of screening; history or presence of other severe diseases
	ALO 25mg + PIO30mg + MET (n=404)
PBO+ PIO 45mg + MET (n=399)
	Male (%): 52.0; 51.1
Age (yrs.): 54.3; 55.9
BMI (kg/m2): 31.5; 31.6

Weight (kg): 88.2; 88.0
A1C (%): 8.2; 8.1
DM duration (yrs.): 7.5; 6.9
Metformin dose (mg): 1700; 1700
FPG (mg/dl): 162; 162
	ALO 25mg + PIO30mg + MET

PBO+ PIO 45mg + MET
Completed study (%)

70.0

60.9

A1C (%)

Week 26

Week 52

-0.89^

-0.7*

-0.42

-0.29

A1C (%) 

Baseline< 8%

Baseline ≥8 %

Baseline < 9.0%

Baseline ≥ 9.0%

-0.31ⱡ

-0.99ⱡ

-0.53ⱡ

-1.37ⱡ

-0.05

-0.46

-0.23

-0.48

A1C < 7% (%)

33.2ⱡ

21.3

FPG (mg/dl)

Week 26

Week 52

-16.2ⱡ
-14.4

-5.4
-3.6

Rescue tx (%)

10.9

21.8

Hypoglycemia (%)

4.5
1.5
Weight (kg)

1.10
1.60
*Superior to comparator
^Non-inferior to comparator

ⱡSignificant vs. comparator


	DeFronzo 2012

R, DB, PC

26-week

N=1554

	Inclusions:

Type 2 DM

18-80 y/o
A1C ≥7.0 and ≤10%  on metformin (≥1500mg or MTD) for ≥ 2 months before screening

BMI 23-45kg/m2

FPG < 275mg/dL

Fasting C-peptide ≥0.26nmol/L

SBP <160; DBP <100mmHg 
Hgb ≥12g/dL (males); ≥10 g/dL (females)

ALT ≤ 2.5x ULN; TSH no greater than ULN
Willing and able to perform SMBG

FPG <300mg/dL

Exclusions:

Systemic glucocorticoids; weight loss drugs within 3 months randomizations; urine albumin/creatinine ratio > 113mg/mmol; h/o laser treatment for proliferative retinopathy or MI or cardiac surgery within 6 months; treated diabetic gastroparesis; h/o NYHA Class III or IV heart failure
	All treatments given in addition to metformin:

ALO 12.5mg (n=128)
ALO 25mg (n=129)
PIO 15mg (n=130)
PIO 30mg (n=129)
PIO 45mg (n=129)
ALO 12.5mg + PIO 15mg (n=130)
ALO 12.5mg + PIO 30mg (n=130)
ALO 12.5mg + PIO 45mg (n=130)
ALO 25mg+ PIO 15mg (n=130)
ALO 25mg + PIO 30mg (n=130)
ALO 25mg + PIO 45mg (n=130)
Placebo (n=129)
	 Values shown for overall group
Male (%): 44.9
Age (yrs.): 54.4±9.5
BMI (kg/m2): 31.2±5.1

A1C (%): 8.5±0.7
DM duration (yrs.): 6.2±5.4
Metformin dose (mg): 1887±429

FPG (mg/dl): 180±46.8
	ALO12.5+PIO +METⱡ

ALO25+PIO+

MET ⱡ

PIO+

MET ⱡ

ALO12.5 +MET

ALO25+MET

PBO+

MET

Completed (%)

88
86.4
73.2

75.8

78.3

54.3

A1C (%)

-1.4*
-1.4*
-0.9

-

-0.9

-0.1

A1C < 7% (%)

54.6

55.9

30.5

-

27

6

Rescue tx (%)

13.9

3.4

11.4

14.1

12.4

31.8

FPG (mg/dL)

-45*
-45*
-28.8

-

-19

7.0

Weight (kg)

1.8

1.9

1.5

-0.02

-0.7

-0.7

Hypo (%)

1.0 (21 events)

1.5 (15 events)

2.1 (17 events)

-
-
-
ⱡResults pooled for PIO 15, 30, and 45mg 
A1C and FPG results for the 12 treatment arm are shown graphically in the published study

*Significant vs. both component therapies

	Rosenstock 2013

R, DB, AC

52-weeks

N=441

Per protocol set used for 1° analyses
	Inclusions:

Type 2 DM

65-90 y/o

A1C 6.5-9.0% (diet/exercise alone) or 6.5-8.0% (on oral antidiabetic therapy)
Exclusions:
Not presented in article; see www.clinicaltrials.gov

	Those on prior oral agent underwent 4-week washout 

ALO 25mg (n=222)
Glipizide 5mg may titrate to 10mg (n=219)

Rescue tx allowed per protocol. Rescued pts terminated study with LOE as reason for withdrawal
	Values for ALO and GPZ respectively

Male (%): 45.9; 43.8
Age (yrs.): 70.1; 69.8

≥75 years (%): 16.2; 11.9
BMI (kg/m2): 29.6; 30

Weight (kg): 
A1C (%): 7.5; 7.5
DM duration (yrs.): 6.3; 5.9
FPG (mg/dl): 147.6; 144.1
2-h PPG (mg/dL): 197; 184

Tx naïve (%): 54
	ALO25

GPZ

Completed study (%)
60
57
Required rescue (%)
25
22
d/c due to AE (%)
7.2
20.9
A1C (%) §
-0.14±0.06

-0.09±0.07

A1C completer set (%) §
-0.42±0.06

-0.33±0.06

A1C < 7% (%)
49
45
FPG (mg/dL)

-2±2

-4±2

2-h PPG (mg/dl)
-6±6

6±6

Hypoglycemia (%)

 5.4 (31 episodes

26 (232 episodes)

Severe hypoglycemia (n)
0
3
Weight (kg)
-0.62±0.23
0.60±0.23
§Values are for per protocol set; A1C values for the full analysis set were similar to the per protocol values
Non-inferiority demonstrated  for ALO vs GPZ (superiority was not achieved)


Appendix 2:  Frequency of Adverse Events
	Study
	Duration
	Patients
	Treatment arms
	≥ 1 AE (%)
	≥ 1 Tx

related AE
	d/c due to AE 
	≥ 1SAE
	≥ 1 treatment related SAE 
	Deaths (n)

	DeFronzo
	26 weeks
	Treatment naive
	ALO 12.5
ALO 25 

PBO
	67.4-70.3 
	-

-

-
	1.5-2.3
	3.8
0.8

3.1
	-

-

-
	0
0

0

	Nauck
	26 weeks
	Inadequate glycemic control on MET
	ALO 12.5 + MET

ALO 25 + MET

PBO + MET
	63
57

66
	11
13

10
	3
2

1
	3
4

4
	0

0

0
	1
0

0

	Pratley
	26 weeks
	Inadequate glycemic control on SU
	ALO 12.5 + GLY

ALO 25 + GLY

PBO + GLY
	63.5
63.1

53.6
	15.3
17.7

10.1
	2.5
2.0

2.0
	5.4
5.6

2.0
	0.5
0

1.0
	-

-

-

	Pratley
	26 weeks
	Inadequate glycemic control on TZD±MET, SU
	ALO 12.5+ PIO±MET, SU
ALO 25 + PIO ±MET, SU
PBO + PIO ±MET, SU
	69.7
72.4

64.9
	18.7
18.6

18.6
	3.0
3.0

3.1
	2.5
6.5

4.1
	0.5
1.5

1.0
	1
0

0

	Rosenstock
	26-weeks
	Inadequate glycemic control on insulin ±MET
	ALO 12.5 + INS ± MET
ALO 25 + INS ± MET
PBO + INS ± MET
	67.9
66.7

73.6
	-
-

-
	0.8
4.7

3.1
	6.1
5.4

4.7
	-

-

-
	-

-

-

	Rosenstock

Initial combination

study
	26-weeks
	Treatment naive
	ALO 25

PIO 30

ALO 12.5 + PIO 30

ALO 25 + PIO 30
	54.9
-

-

65.2
	13.4
-

-

21.3
	1.8
4.3

-

-
	0.6
3.7

0.6
4.9
	-

-

-
-
	-

-

-
-

	Bosi
	52-weeks
	Inadequate glycemic control on MET + PIO
	ALO 25 + PIO 30 + MET

PBO+ PIO 45 + MET
	71.5
68.9
	-
-
	3.0
4.0
	5.0
5.0
	-
-
	1
0

	DeFronzo

 
	26-weeks
	Inadequate glycemic control on MET
	ALO 12.5+MET

ALO 25+MET 

PIO 15+MET 

PIO 30+MET 

PIO 45+MET 

ALO 12.5 + PIO 15+MET 

ALO 12.5 + PIO 30+MET 

ALO 12.5 + PIO 45+MET 

ALO 25+ PIO 15+MET 

ALO 25 + PIO 30+MET 

ALO 25 + PIO 45 +MET

Placebo+MET
	-
-

61 (PIO doses combined)

61 (PIO doses combined)

64.4 (PIO doses combined)

-
	-

-

-

-
-

-

-

-

-

-

-

-
	-

-

2.8 (PIO doses combined)

2.1 (PIO doses combined)

1.5 (PIO doses combined)

-
	-

-

3.4 (PIO doses combined)

1.8  (PIO doses combined)

3.1 (PIO doses combined)

-
	-

-

0.3(PIO doses combined)

0.8(PIO doses combined)

0.3 (PIO doses combined)

-
	-

-

1 (PIO doses combined)

0 (PIO doses combined)

0  (PIO doses combined)

-

	Rosenstock

Elderly study
	52-weeks
	Treatment naïve or on OHA
	ALO25

GLPZ 5 (up to 10mg)
	73.4

68.9
	16.2

21.5
	8.6

12.3
	7.2

5.9
	1.8

0.5
	0

0
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