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ABSTRACT
Rates of type 2 diabetes have increased markedly over the last 50 years in parallel with obesity. In 2010, approximately 285 million people suffered
from diabetes. Alogliptin is a new dipeptidyl peptidase (DPP-4) inhibitor and it is used for treatment of type 2 diabetes either alone or in
combination with other antidiabetic drugs. In 2013 Takeda receives FDA approval for three new type 2 diabetes therapies, nesina (alogliptin) and
fixed-dose combinations oseni (alogliptin and pioglitazone) and kazano (alogliptin and metformin HCL). A double blind placebo-controlled study
was performed to evaluate the efficacy and safety with inadequately controlled type 2 diabetes to four arms: 25 mg alogliptin (A25) q.d.
monotherapy, 30 mg pioglitazone (P30) q.d. monotherapy, or 12.5 (A12.5) or 25 mg alogliptin q.d. plus pioglitazone (P30) q.d. combination therapy.
Primary efficacy was A1C change from baseline with the high-dose combination (A25 + P30) versus each monotherapy. Alogliptin is well tolerated
drug. In clinical trials, it has not been found any dose limiting toxicity (DLT).
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INTRODUCTION
Type-2 diabetes is the most common form of diabetes (non-insulin
dependent diabetes). Rates of type 2 diabetes have increased

markedly over the last 50 years in parallel with obesity. In the
year 1985, 30 million people suffered from diabetes worldwide. In
2010, approximately 285 million people suffered from
diabetes[1,2].

Fig. 1: Prevalence of diabetes in united states Source- http://www.cdc.gov/media/Pressrel/2008/r080624.htm.

Fig. 2: Schematic blood glucose level in diabetic and Non-diabetic patients [1,2,3,4]
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Dipeptidyl Peptidase-4 inhibitor (DPP-4 inhibitor) inhibits DPP-4
enzyme. Mechanismically, DPP-4 inhibitors degrades incretin hormones
(GLP-1 & GIP) leading to inhibits glucagon release from pancreatic αcells, increase insulin secretion from pancreatic β-cells, decrease gastric

emptying and decrease blood glucose levels. These DPP-4 inhibitors are
orally active, do not require a dose-finding period and two of the three
types currently available only have to be taken once a day. DPP-4
inhibitors can significantly reduce HbA1c, FPG and PPG[5,6].

Fig. 3: Schematic mechanism of DPP-4 inhibitors
GIP is secreted from the k cells of the gut. It stimulates insulin
secretion. GIP has various activities include modulation of fatty acid
synthesis, stimulation of lipoprotein lipase activity, incorporation of
fatty acids into triglycerides and promotion of β-cell proliferation
and survival. GLP-1 is secreted from L cells of the distal gut into the
capillaries and then it reaches into the blood stream. The biologically
active forms of GLP-1 are: GLP-1-(7-37) and GLP-1-(7-36) NH2. GLP1 is converted to active GLP-1 after metabolized by DPP-4 enzyme. It
stimulates insulin secretion after reaching to the pancreatic β-cell
and decrease glucagon secretion, slowing gastric emptying time. The
release of GLP-1 after 2 hours taking meal is about 25% to 30%
lower in patients with type 2 diabetes[7,8,9,10].

Its chemical formula is C18H21N5O2 and molecular weight is 339.39
[14].

The U.S. Food and Drug administration (FDA) has been approved
alogliptin on 2013 in three formulations:

Fig. 4: Chemical structure of alogliptin

a)
b)
c)

Brand name Nesina
Combined with metformin the name Kazono and
Combined with Pioglitazone the name Oseni

Alogliptin is an anti-diabetic drug and it is administered orally. It is
developed by Takada Pharmaceutical Company. It is a DPP-4
inhibitor[11,12,13].
CHEMICAL STRUCTURE
The chemical name of alogliptin is (R)-2-((3-aminopiperidin-1-yl)-3methyl-2,4-dioxo-3,4-dihydropirimidin-1(2H)-yl)methyl)benzonitrile.

MECHANISM OF ACTION: ALOGLIPTIN
Alogliptin is an oral administered DPP-4 inhibitor and it inhibit DPP4 enzyme. DPP-4 inhibitors have been shown to provide significant
improvements in glycosylated hemoglobin (HbA1c). There are two
types of incretin hormones (GLP-1 & GIP). They act by reduce blood
glucose by increasing release of insulin and reducing the secreation
of glucagon from the pancrease. Alogliptin degrades incretin
hormones. There is a reduction in the secretion of GLP-1 and a
reduction in the pancreatic response to GIP. Fortunately, the
insulinotropic response to GLP-1 is preserved, making modulation of
GLP-1 activity a potential therapeutic target [11,15].

Fig. 5: Schematic mechanism of alogliptin
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PHARMACOKINETICS [16,17,18,19]
In pharmacokinetic study, 25 to 800 mg of alogliptin were
administered to healthy male volunteers (N=36) in aduit patients with
type 2 diabetes in one trial. Alogliptin was rapidly absorbed and
reaches maximum plasma concentration (Tmax) in approximately 1-2
h. It has a mean half-life of 12 to 24 h. Alogliptin was metabolized
minimally. Primarily the drug is eliminated through kidney. 60% to
70% of drug was excreted unchanged in urine. Mean area under the
curve (AUC)0-8, 1,327-49,595 ng h/mL. The mean volume of
distribution of alogliptin was 60.9L, greater than the body water (42L),
indicating that it is well distributed in all tissues.
Table 1: Pharmacokinetic information of alogliptin
Property
Tmax
[AUC]0-8
t1/2
Protein binding
Bioavailability
Metabolism
Excretion

Alogliptin
1-2 h.
1327-49595 ng h/mL
12-21 h.
20%
100%
Limited, hepatic (CYP2D6 and 3A4- mediated
Renal (major) and fetal (minor)

MONOTHERAPY
Monotherapy and combination therapy of alogliptin is used for
treatment of type-2 diabetes patients with HbA1c between 7% and
10%. In the placebo-controlled study, patients were allocated
alogliptin and alogliptin plus placebo respectively. 329 patients were
randomly subjected to alogliptin (n=133), alogliptin (n=131) plus
placebo (n=65) for once daily for 26weeks. Monotherapy of alogliptin
has been studied for treatment-native patients with type 2 DM for 26
weeks. The level of HbA1c is decreased significantly with 12.5 mg (0.56) and 25 mg (-0.59%) compared with placebo (-0.02%) [20].
COMBINATION THERAPY
(1) Add-on combination therapy with metformin
A double blind placebo-controlled study was performed to evaluate
the efficacy and safety of a combination therapy of alogliptin and

metformin in patients having in sufficient controlled type 2 diabetes.
527 patients were allocated to receive 12.5mg alogliptin (n=213)
plus metformin (1847 mg/d) once daily, alogliptin 25 mg (n=210),
or placebo (n=104) once daily for 26 weeks in addition to metformin
(mean dose, 1,847 mg/d). Mean HbA1c reductions noted with
placebo, alogliptin 12.5 mg and 25 mg were −0.1%, −0.6% and
−0.6% respectively (P > 0.001) [21].
(2) Add-on combination therapy with sulfonylurea
A double blind, placebo-controlled study was performed to
evaluate the efficacy of alogliptin in combination with
sulfonylurea (SU). In this study, a total of 500 patients with type2 diabetes participated for 26 weeks. 500 patients were
allocated to receive 12.5mg alogliptin (n=203) plus sulfonylurea
(12 mg/d) once daily, alogliptin 25 mg (n=198), or placebo
(n=99) once daily for 26 weeks in addition to sulfonylurea (12
mg/d). Mean HbA 1c reductions across increasing doses of
alogliptin: −0.39% with 12.5 mg and −0.53% with 25 mg
compared with placebo (+0.01%) [22].
(3) Add-on combination therapy with pioglitazone
A double blind placebo-controlled study was performed to evaluate
the efficacy and safety of a combination therapy of alogliptin and
pioglitazone in patients having in sufficient controlled type 2
diabetes. 493 patients were allocated to receive 12.5mg alogliptin
(n=197), alogliptin 25 mg (n=199), or placebo (n=97) in addition to
pioglitazone (mean dose, 35 mg/d). Reductions in HbA 1c were:
−0.19%, −0.66% and −0.80% for placebo, 12.5 mg and 25 mg of
alogliptin respectively (P < 0.001) [23].
(4) Add-on combination therapy with insulin
A double blind placebo-controlled study was performed to evaluate
the efficacy and safety of a combination therapy of alogliptin and
insulin in patients having in sufficient controlled type 2 diabetes.
490 patients were allocated to receive 12.5mg alogliptin (n=131),
alogliptin 25 mg (n=129), or placebo (n=130) in addition to insulin
(>100units/day). The addition of alogliptin resulted in
HbA1c reduction of −0.51% and −0.59% and was significant (P <
0.001 for both doses [24].

Fig. 5: LSM change in HbA1c levels (%) in monotherapy and in combination therapy (Source- Drugs 2010:70(15):2051-2072)
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ADVERSE REACTIONS [12,14,17,18,25]
Alogliptin is well tolerated drug. In clinical trials, it has not been
found any dose limiting toxicity (DLT). The most common adverse
reactions are(1)

Hypoglycemia (Plasma glucose ≤ 60mg/dL)

The most common adverse reaction is hypoglycemia. Hypoglycemia
was reported more in patients treated with the combination of
alogliptin and sulfonylurea than in patients treated with the
combination of placebo and sulfonylurea.
(2)

Weight gain

In combination therapy of alogliptin, the weight of type-2 diabetic
patients increased when alogliptin was added to the background of
sulfonylurea: −0.2 kg placebo, +0.6 kg alogliptin 12.5 mg (P = 0.018)
and +0.68 kg for alogliptin 25 mg (P = 0.010). There is no change in
weight when alogliptin added to metformin. Mean differences in
weight relative to placebo were 0.0 kg and −0.3 kg for 12.5 mg and
25 mg respectively.
(3)

Headache

(4)

Dizziness and

(5)

Constipation

(6)

Back pain

(7)

muscle or joint pain

sulfonylurea, pioglitazone etc.) has shown a significant reduction in
HbA1c and FPG level in patients with type 2 diabetes. However, its
consistent efficacy for longer duration of therapy needs further
investigation.
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