
 

REVIEW ARTICLE Am. J. PharmTech Res. 2015; 5(4) ISSN: 2249-3387 

 
  Please cite this article as: Sharma K et al., The Most Effective and Safer Answer to Diabetes Mellitus: 

Alogliptin Benzoate. American Journal of PharmTech Research 2015. 

 

 

The Most Effective and Safer Answer to Diabetes Mellitus: 

Alogliptin Benzoate 
 

Komal Sharma
1
*, Amrita parle

2 

1. Student, M pharm, Quality Assurance, Delhi Institute of Pharmaceutical Sciences and 

Research, New Delhi-17. 

2. Associate Professor, Dept. of Pharmaceutical Chemistry, Delhi Institute of Pharmaceutical 

Sciences and Research, New Delhi-17. 
 

ABSTRACT 

Type 2 Diabetes Mellitus is the most prevalent disease, affecting majority of the world’s 

population. There are plenty of antidiabetics available in the market helping in achieving 

glycaemia control. The use of DPP-4 inhibitor is one the effective approach for treating the 

disease. Alogliptin is the latest analogue to the DPP-4 inhibitor class, approved in 2013. It is a 

highly selective, oral inhibitor of DPP-4 enzyme. Along with Alogliptin, FDA approved the fixed 

dose combinations of Alogliptin with Metformin and Pioglitazone, in the same year. Clinical data 

demonstrate that administering Alogliptin alone or in combination, leads to reduction in mean 

HbA1c and Fasting Plasma Glucose (FPG) level. Mean reduction of HbA1c is about 0.5% to 

0.6% with Alogliptin alone and on combination with Metformin and Pioglitazone, the mean 

HbA1c reduce approximately by 0.6% and 1.8% respectively. The drug also reduces the Fasting 

Plasma Glucose (FPG) level by 10mg/dl to 20mg/dl and in combination with Metformin and 

Pioglitazone, the FPG level reduce by 20mg/dl and 50mg/dl respectively. Alogliptin is a drug 

with suitable tolerance and high safety profile. The drug shows no incidence of hypoglycemia and 

is weight neutral. Hence, Alogliptin benzoate is the preferred choice of the drug to treat type 2 

diabetes mellitus. 
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INTRODUCTION 

Diabetes mellitus is recognized as the major health problem affecting large number of population 

worldwide. It is a chronic disease affecting both developed and developing nations at an alarming 

rate. According to recent estimate from International Diabetes Federation (IDF), the worldwide 

diabetes cases met a new record of 382 millions in year 2013 and the value is expected to rise to 

592 million by 2035. According to IDF, India is ranked second with around 65.1 million people 

diagnosed with diabetes in year 2013 and the value is expected to increase to 109 million by 

2035
1
. A chart showing top 10 countries with number of people with diabetes in year 2013 and 

2035 is shown in figure 1. According to IDF, diabetes caused 5.1 million deaths in year 2013. 

Every six seconds a person dies from diabetes. 

 

Figure 1: Top 10 countries with no. of people having diabetes. 

Type 2 diabetes is a chronic metabolic disorder characterized by insulin resistance and abnormal 

functioning of pancreatic Beta cell. It is also associated with hyperglycemia, glycosuria, 

hyperlipaemia and negative nitrogen balance. The disease predisposes to micro and macro 

vascular problems like diabetic nephropathy, diabetic retinopathy, diabetic neuropathy, 

cardiovascular disease, kidney failure, lower limb amputations and increased risk of morbidity and 

mortality. The risk of T2DM increases with the age, obesity and physical inactivity. T2DM shows 

strong familial aggregation, that is, the person with a parent or sibling with the disease is at an 

increased risk. It acts as a lifelong disease and decreases the quality of life. Diagnosis of diabetes 

mellitus is usually on the basis of elevated fasting plasma (FPG) and 2-hour post prandial (PPG) 

levels in the blood. The FPG and PPG levels in the diabetic patients are found to be more than 

7mmol/L (126mg/dl) and 11.1mmol/L (200mg/dl) respectively. Another parameter suggested by 
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American Diabetes Association (ADA) for the assessment of diabetes is the increase in Glycated 

Haemoglobin (HbA1c) level from 5.7% (110mg/dl) to more than 6.5%(140mg/dl)
 6-8

. An effective 

treatment schedule consists of treating patients with oral hypoglycaemic agents alone or in 

combination as an adjunct to exercise and diet. Therapy with multiple medications is often 

required by patients to achieve glycaemic control. Selection of an effective antidiabetic depends 

upon patients profile and the pharmacological profile of the medication. An appropriate diet and 

exercise (if possible) will help in reducing glucose levels. Diabetes Mellitus is treated with 

antihyperglycemic agents like Sulphonylureas, Biguanide, Meglitinides, alpha-glycosidase 

inhibitors, Thiazolidinedione, glucagon- like peptide – 1 (GLP-1) receptor agonists and Insulin. 

The currently used antidiabetics shows loss of efficacy, poor tolerability and low compliance due 

to adverse effects including hypoglycaemia, weight gain, oedema, nausea and gastrointestinal 

complications. The purpose of the article is to show that DPP4 Inhibitors are suitable alternative 

for treating T2DM. The study aims to compare all the DPP4 inhibitors available in the market. The 

article focuses on evaluating clinical efficacy and safety profile of Alogliptin in diabetic patients. 

The ultimate goal of the article is to prove that Alogliptin is the most effective and safer answer 

for treatment of Diabetes Mellitus. 

Dipeptidyl Peptidase (Dpp-4) Inhibitors 

Dipeptidyl peptidase (DPP-4) inhibitors are the novel class of orally available antidiabetics, 

commonly called as gliptins, used for the treatment of T2DM. There are five DPP-4 inhibitors 

available in the market namely Sitagliptin, Vildagliptin, Saxagliptin, Linagliptin, Alogliptin. 

Merck, United Stated launched Sitagliptin in year 2006 followed by Vildagliptin in year 2008 by 

Novartis, India. Saxagliptin was brought into the market in year 2009 by Bristol-Myers Squibb, 

New York and Astra Zeneca, United Kingdom. Boehringer-Ingelheim, Germany introduced 

Linagliptin in year 2011.The most recently added DPP-4inhibitor is Alogliptin in year 2013 by 

Takeda Pharmaceuticals, Japan
9-12

. They potentially reduce blood glucose levels and lower HbA1c 

by 0.5% to 1.1%.  All the agents of the class are safe and well tolerated. The most potential 

advantage of these drugs is low incidence of hypoglycaemia and are usually weight neutral. The 

most effective and safer analogue of this class is Alogliptin benzoate. The US FDA also gave 

approval for Alogliptin fixed dose combination with Metformin and Pioglitazone in the same year 

for achieving better glycemic control.   
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Comparison 

Comparison of five DPP-4 inhibitors: Sitagliptin, Saxagliptin, Linagliptin, Vildagliptin and Alogliptin is shown in Table 1
15-40

. 

 

Table 1: comparison of DPP-4 Inhibitors 

S.no Parameters Sitagliptin Saxagliptin Linagliptin Vildagliptin Alogliptin 

 PHARMACOKINETICS 

1. Bioavailability 87% 67% 30% 85% 100% 

2. Tmax 1-4 hours 2hours 1.5hours 1.75hours 1-2hours 

3. Half-life t
1/2

 8-14hours 2.5hours 180hours 1.5-4.5hours 21hours 

4. Volume of distribution(Vd) 198L 151L 1110L 71L 417L 

 PHARMACODYNAMICS 

5. Affinity for DPP-4 than DPP-

8 and DPP-9 

High Moderate Moderate Moderate Moderate 

6. % DPP-4 inhibition ≥80% ≥80% ≥86.1% ≥90% ≥95% 

7. Decrease in FPG level 12mg/dl 15 mg/dl 9 mg/dl      10.8 mg/dl 10-16 mg/dl 

8. Decrease in HbA1c level 0.7% 0.45% 0.69% 0.5% 0.5-0.6% 

9. IC 50 19 nM 50 nM 1 nM 62 nM 24nM 

 0THER FACTORS 

10. Dose 100mg once a day 2.5 or 5mg once a day 5mg once a day 100mg once a 

day 

25mg once a 

day 

11. Drug Drug Interactions Low 

potential for 

interaction with 

digoxin 

Low 

potential for interaction 

with ketoconazole 

Low 

potential for 

interaction with 

rifampicin 

Low Low 

12 Adverse effects Hypoglycemia 

Headache 

Nasopharyngitis 

Upper respiratory 

tract infection  

Hypoglycemia Headache 

Nasopharyngitis Upper 

respiratory tract infection 

Urinary tract infection 

Peripheral oedema 

Hypoglycemia 

Nasopharyngitis  

Hypoglycemia 

Headache 

Nasopharyngitis 

Upper 

respiratory tract 

infection  

Headache 

Nasopharyngitis 

Upper 

respiratory tract 

infection 
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Alogliptin Benzoate 

Alogliptin is the newest member and the most effective and safer analogue of the DPP-4 Inhibitor 

class The US FDA gave approval for Alogliptin monotherapy as well as fixed dose combination 

with Metformin and Pioglitazone in the year 2013 to Takeda Pharmaceuticals, Japan. 

Alogliptin is a selective, orally bioavailable inhibitor of Dipeptidyl peptidase-4 (DPP-4). 

Chemically, Alogliptin is prepared as a benzoate salt, which is identified as 2-({6-[(3R)-3-

aminopiperidin-1-yl]-3-methyl-2,4-dioxo-3,4dihydropyrimidin-1(2H)yl}methyl)benzonitirle 

monobenzoate
17-22,27

. It has a Molecular formula of C18H21N5O2•C7H6O2 & Molecular weight of 

461.51 Daltons. The structural formula of alogliptin benzoate is shown in (figure 2). 

 

Figure 2: Alogliptin Benzoate 

It is white to off-white, crystalline powder, containing one asymmetric carbon in the 

aminopiperidine moiety. It is soluble in dimethyl sulfoxide, sparingly soluble in water and 

methanol, slightly soluble in ethanol, and very slightly soluble in octanol and isopropyl acetate. 

The partition coefficient (C1-octanol/Caqueous) of alogliptin benzoate at 25°C and pH 7.4 is -

0.5. The pKa is 8.5. 

Pharmacology 

Mechanism of action of alogliptin 

DPP-4 is a serine protease widely expressed in many tissues, rapidly degrades incretin hormones 

such as glucagon-like peptide-1 (GLP-1) and glucose-dependent insulinotropic polypeptide (GIP) 

secreted by enteroendocrine L and K cells respectively. Both incretins are released from small 

intestine into the vasculature during the meal. The elevated incretins stimulate the release of 

insulin from pancreatic beta cells after a meal leading to indirect glycaemic control. In T2DM 

patients, the concentration of GLP-1 is decreased while the insulin response to GLP-1 remains 

unchanged. DPP-4 inhibitors stimulate the release of insulin in a glucose-dependent manner. DPP-

4 inhibition targets the diminished incretin effect by increasing circulating blood levels of 

endogenous incretins which in turn increase insulin levels and decrease glucagon levels in a 
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glucose-dependent manner. The increase in insulin levels enhances glucose uptake by tissues and 

the decrease in glucagon levels reduces hepatic glucose production leading to improved glycaemic 

control as depicted in figure 3
41-44,48,49

. Alogliptin is around 10,000-fold more selective for DPP-4 

than other related enzymes including DPP-8 and DPP-9. 

 

Figure 3: Mechanism of Action of DPP-4 Inhibitors 

Mechanism of action of alogliptin in fixed dose combination 

With Metformin:  

Alogliptin is combined with biguanide, such as Metformin, to achieve better glycemic control. 

Mechanism of both ALG and MET are different but complementary to each other. Alogliptin 

improves insulin availability by increasing levels of incretin hormones. Metformin helps in 

overcoming insulin resistance and presence of insulin is essential for its action. Metformin acts by 
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suppressing hepatic gluconeogenesis and glucose output by the liver which is responsible for 

lowering blood glucose levels. Molecular mechanism of Metformin involves activation of enzyme 

AMP-activated protein kinase (AMPK) which reduce serum lipids and blood glucose 

concentrations. AMPK-dependent inhibitory phosphorylation of acetyl-CoA carboxylases Acc1 

and Acc2 suppresses lipogenesis and lowers cellular fatty acid synthesis in liver and muscles, 

which in turn improves insulin sensitivity. It also decreases the intestinal absorption of glucose 

and increases intestinal glucose utilization. Thus, Alogliptin and Metformin together increase the 

insulin availability and insulin sensitivity and shows improved glycemic control. 

With Pioglitazone:  

Alogliptin when combined with thiazolidinediones, such as Pioglitazone, improves glycemic 

control in T2DM patients. The mechanism of action of both ALG and PIO is synergistic. 

Pioglitazone is a potent insulin sensitizer which binds to specific nuclear receptor, peroxisome 

proliferator activated receptor gamma (PPARγ) to increase insulin sensitivity of liver, fat and 

skeletal muscle cells and results in decreasing plasma glucose levels. It enhances the transcription 

of several insulin responsive genes and decreases the insulin resistance by by enhancing GLUT4 

expression and translocation.  It binds to peroxisome proliferator activated receptor alpha 

(PPARα) in the adipocytes to promote adipogenesis and fatty acid uptake which causes reduction 

in fatty acid concentrations and lipid availability. Pioglitazone also suppresses hepatic glucose 

output and increase peripheral glucose utilization. Pioglitazone, like metformin, causes increase in 

insulin sensitivity which results in improved glycemic control when given in combination with 

Alogliptin
19-21

. 

Pharmacokinetics  

The Pharmacokinetics of Alogliptin has been studied in patients with type 2 diabetes mellitus. The 

Pharmacokinetics parameters of Alogliptin are shown in table 2
16,17, 21,22

. 

Table 2: Pharmacokinetics of Alogliptin Benzoate 

Parameters Alogliptin 12.5mg/25mg 

Bioavailability 100% 

T max 1-2 hours 

Volume of distribution(Vd) 417 L 

Protein binding 20% 

Half-life t1/2 21 hours 

Primary route of elimination Renal as unchanged drug 

Metabolism CYP2D6 ,CYP3A4 

Active metabolites M-I(N-demethylated metabolite),active, M-II(N-acetylated) 

Percentage excreted unchanged in 

urine 

60-80% 
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Pharmacodynamics 

Alogliptin is the most selective and potent inhibitor of DPP-4 enzyme as compared to other 

gliptins available in the market. Administration of ALG 25mg to the patients with type 2 diabetes 

mellitus showed peak inhibition of DPP-4 within 1 to 2 hours
21,22

. Single dose of ALG shows 

more than 95% DPP-4 inhibition and the value remains more than 81% after 24 hours indicating 

once daily administration. It has two enantiomeric forms of which R-isomer is 1000 times more 

active than S-isomer. The N-demethylated metabolite, M-I, is the active metabolite, showing 

significant DPP-4 inhibition. 

Clinical Pharmacology 

Clinical trials were conducted to study the safety and efficacy of Alogliptin. Clinical studies were 

carried out using Alogliptin as monotherapy and in combination with several type 2 diabetes 

mellitus medication, including insulin. The results demonstrate significant reduction in mean 

HbA1c levels and FPG levels
15-18

. Table 3. Shows the clinical data obtained from the clinical 

trials. 
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Table 3: Clinical Effectiveness of Alogliptin and Its Combination Therapy 

Study 

(year) 

Duration Total 

number of 

Patients 

involved [N] 

Drug{dose (mg)}[no. of 

patients] 

Mean 

HbA1c% 

Reduction 

of 

HbA1c% 

Reduction in FPG 

level (mg/dl) 

Mean=≥126mg/dl 

Defronzo 

et al 

(2008) 

26 weeks 329 ALOGLIPTIN MONOTHERAPY 

Placebo [64] 7.9 0.02 +11.3 

Alogliptin(12.5) [133] 7.9 0.56 10.3 

Alogliptin(25) [131] 7.9 0.59 16.4 

Rosen 

stock et.al 

(2010) 

26 weeks 655 ALOGLIPTIN IN COMBINATION WITH PIOGLITAZONE 

Alogliptin(25) [164] 8.80 0.96 25.2 

Pioglitazone(30) [163] 8.76 1.15 37.8 

Alogliptin(12.5) +pioglitazone 

(30) [164] 

8.85 1.56 48.6 

Alogliptin(25) + Pioglitazone(30) 

[164] 

8.80 1.71 50.6 

Seino 

et.al 

26 weeks 288 ALOGLIPTIN IN COMBINATION WITH METFORMIN 

Placebo + Metformin(500) 8.5 +0.21 0.80 

Alogliptin(12.5) + 

Metformin(500) 

8.4 0.54 19.0 

Alogliptin(25)+ Metformin(500) 8.5 0.64 23.1 

Nauck 

et.al 

(2009) 

26 weeks 527 IN PATIENTS RECEIVING METFORMIN 

Placebo + Metformin(500) [104] 8.0 0.1 0 

Alogliptin(12.5)+ Metformin(500) 

[213] 

7.9 0.6 19 

Alogliptin(25)+ Metformin(500) 

[210] 

7.9 0.6 17 

Pratley 

et.al 

(2009) 

26 weeks 493 IN PATIENTS RECEIVING PIOGLITAZONE 

Placebo + Pioglitazone (30/45) 

[97] 

8.0 0.19 5.7 

Alogliptin(12.5) + Pioglitazone 

(30/45) [197] 

8.1 0.66 19.7 

Alogliptin(25) + Pioglitazone 

(30/45) [199] 

8.0 0.80 19.9 

Pratley 

et.al 

(2009) 

26 weeks 500 IN PATIENTS RECEIVING SULPHONYUREAS 

Placebo +Glyburide [99] 8.1 +0.01 +22 

Alogliptin(12.5) +Glyburide[203] 8.1 0.39 4.7 

Alogliptin(25) +Glyburide[198] 8.1 0.53 8.4 

Rosen 

stock et.al 

(2009) 

26 weeks 390 IN PATIENTS RECEIVING INSULIN 

Insulin +placebo ± Metformin 

[130] 

9.3 0.13 +5.8 

Insulin + Alogliptin(12.5) ± 

Metformin[131] 

9.3 0.63 +2.3 

Insulin + Alogliptin(25)  ± 

Metformin [129] 

9.3 0.71 11.7 
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Alogliptin versus Placebo 

A 26 week, double blind, placebo controlled study, was conducted by Defronzo et al. in year 2008 

to study the effect of alogliptin and alogliptin plus placebo on patients with type 2 diabetes 

mellitus. A total of 329 patients with a mean age of 53.4 years were randomized to receive once-

daily dosing of alogliptin 12.5mg, alogliptin 25mg, or placebo. At week 26, the glycosylated 

haemoglobin (HbA1c) level reduced significantly by 0.56% with 12.5mg of ALG and 0.59% with 

25 mg of ALG compared with 0.02% reduction in case of placebo. There was also reduction in 

FPG level, the level reduce by 10.3mg/dl with 12.5mg of ALG and 16.4mg/dl with 25mg of ALG 

compared to placebo with an increase of 11.3mg/dl. 

Combination Therapy 

Alogliptin in Combination with Metformin  

A 26 week, double blind, placebo-controlled study was performed by Seino et al. to evaluate the 

efficacy and safety of alogliptin in  combinat ion  wi th  metformin. A total of 288 patients 

were randomized to receive once-daily dosing of Metformin (500mg) plus placebo, Alogliptin 

12.5mg plus metformin (500mg), Alogliptin 25mg plus metformin (500mg). At week 26, the 

glycosylated haemoglobin (HbA1c) level reduced significantly by 0.54% with 12.5mg ALG plus 

metformin (500mg) and 0.64% with 25 mg of ALG plus metformin (500mg) compared with 

0.21% with Metformin (500mg) plus placebo. There was also reduction in FPG level, the level 

reduce by 19mg/dl with 12.5mg of ALG plus metformin (500mg) and 23.1mg/dl with 25mg of 

ALG plus metformin (500mg) compared to 0.80mg/dl reduction with placebo plus metformin 

(500mg). 

Alogliptin in Combination with Pioglitazone 

A 26 week, double blind, placebo-controlled study was performed by Rosenstock et al. in year 

2010 to evaluate the efficacy and safety of Alogliptin in  combinat ion wi th  Pioglitazone. A 

total of 655 patients were randomized to receive once-daily dosing of Alogliptin (25mg), 

Pioglitazone (30mg), Alogliptin 12.5mg plus pioglitazone (30mg), Alogliptin 25mg plus 

pioglitazone (30mg). At week 26, the glycosylated haemoglobin (HbA1c) level reduced 

significantly by 1.56% with 12.5mg ALG plus pioglitazone (30mg) and 1.71% with 25 mg of 

ALG plus pioglitazone (30mg) compared with 0.96% with Alogliptin (25mg) and 1.15% with 

pioglitazone (30mg). There was also reduction in FPG level, the level reduce by 48.6mg/dl with 

12.5mg of ALG plus pioglitazone (30mg) and 50.6mg/dl with 25mg of ALG plus pioglitazone 

(30mg) compared to 25.2mg/dl reduction with Alogliptin (25mg) and 37.8 mg/dl reduction with 

pioglitazone (30mg). 
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Alogliptin in Combination with Sulfonylurea (Glyburide) 

A 26 week, double blind, placebo-controlled study was performed by Pratley et al.  to evaluate the 

efficacy and safety of alogliptin in  combinat ion  wi th glyburide. A total of 500 patients were 

randomized to receive once-daily dosing of glyburide plus placebo, Alogliptin 12.5mg plus 

glyburide, Alogliptin 25mg plus glyburide. At week 26, the glycosylated haemoglobin (HbA1c) 

level reduced significantly by 0.39 with 12.5mg ALG plus glyburide and 0.53% with 25 mg of 

ALG plus glyburide compared with 0.01% with glyburide plus placebo. There was also reduction 

in FPG level, the level reduce by 4.7mg/dl with 12.5mg of ALG plus glyburide and 8.4mg/dl with 

25mg of ALG plus glyburide compared to 22mg/dl increase with placebo plus glyburide. 

Alogliptin in Combination with Insulin 

A 26 week, double blind, placebo-controlled study was performed by Rosenstock et al. in year 

2009  to evaluate the efficacy and safety of Alogliptin in  combinat ion  wi th  Insulin alone or 

combined with metformin. A total of 390 patients were randomized to receive once-daily dosing 

of placebo, Alogliptin 12.5mg, Alogliptin 25mg in addition to insulin with or without metformin. 

At week 26, the glycosylated haemoglobin (HbA1c) level reduced significantly by 0.63% with 

12.5mg ALG plus insulin and 0.71% with 25 mg of ALG plus insulin compared with 0.13% with 

placebo plus insulin. There was also reduction in FPG level, the level reduce by 2.3mg/dl with 

12.5mg of ALG plus insulin and 11.7mg/dl with 25mg of ALG plus insulin compared to 5.8mg/dl 

increase with placebo plus insulin. 

Alogliptin in patients receiving Metformin 

A 26 week, multi center, randomized, double blind, placebo-controlled study was performed by 

Nauck et al. in year (2009) to evaluate the efficacy and safety of adding  Alogliptin t o  

Met formin  for treating the patients with inadequate glycemic control. A total of 527 patients 

were randomized to receive once-daily dosing of placebo plus Metformin (500mg), Alogliptin 

12.5mg plus metformin (500mg), Alogliptin 25mg plus metformin (500mg). At week 26, the 

glycosylated haemoglobin (HbA1c) level reduced significantly by 0.6% with 12.5mg ALG plus 

metformin (500mg) and 0.6% with 25 mg of ALG plus metformin (500mg) compared with 0.01% 

with Metformin (500mg) plus placebo. There was also reduction in FPG level, the level reduce by 

19mg/dl with 12.5mg of ALG plus metformin (500mg) and 17mg/dl with 25mg of ALG plus 

Metformin (500mg) compared to 0 mg/dl reduction with placebo plus metformin (500mg). 

Alogliptin in patients receiving Pioglitazone 

A 26 week, multi center, randomized, double blind, placebo-controlled study was performed by 

Pratley et al. in year (2009) to evaluate the efficacy and safety of adding  Alogliptin to  
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piogl i tazone  for treating the patients with inadequate glycemic control. A total of 493 patients 

were randomized to receive once-daily dosing of placebo plus pioglitazone (30/45mg), Alogliptin 

12.5mg plus pioglitazone (30/45mg), Alogliptin 25mg plus pioglitazone (30/45mg). At week 26, 

the glycosylated haemoglobin (HbA1c) level reduced significantly by 0.66% with 12.5mg ALG 

plus pioglitazone (30/45mg), and 0.80% with 25 mg of ALG plus pioglitazone (30/45mg), 

compared with 0.19% with pioglitazone (30/45mg) plus placebo. There was also reduction in FPG 

level, the level reduce by 19.7mg/dl with 12.5mg of ALG plus pioglitazone (30/45mg) and 

19.9mg/dl with 25mg of ALG plus pioglitazone (30/45mg) compared to 0.19 mg/dl reduction with 

placebo plus pioglitazone (30/45mg). 

Adverse Drug Reactions 

Alogliptin and its combination with metformin and pioglitazone have high safety profile and good 

tolerance. The common side effects associated with Alogliptin are headache, nasopharyngitis, and 

Upper respiratory tract infection. Another most common side effect associated with all DPP-4 

inhibitors is Pancreatitis
21,22,50,55

. 

Hypoglycemia 

No hypoglycaemic episodes are reported in patients on Alogliptin monotherapy. Alogliptin 

stimulates the release of insulin in proportion to the amount of glucose ingested indicating that 

chances of excess of insulin release are minimal and thus no hypoglycaemia will be caused
51

. 

A 12-week study conducted by Defronzo et al showed that there were no drug related 

hypoglycaemic episodes reported in patients administered with Alogliptin 12.5 or 25 mg 

whereas a 26-week study conducted Mekki by et al showed moderate hypoglycaemic cases in 

about 1.5-3.0% of patients
52

. There was no difference in the incidence of hypoglycaemia B/w 

elderly and younger patients shown in a pool analysis of six randomized trials
53

. Alogliptin 

given in combination with pioglitazone showed significant number of hypoglycaemic cases. 

The incidence of hypoglycaemia was highest when Alogliptin was given in combination with 

Sulphonylureas
54

. 

Weight Neutral 

Alogliptin 25mg is weight neutral when administered alone or in combination to both young as 

well as elderly patients
56-64

. Changes in body weight caused by 25mg Alogliptin ranges from -

0.7kg to +1.1kg
63,64

. A study demonstrated that Alogliptin decreases body weight more 

effectively when compared with glipizide. Changes were -0.62kg with Alogliptin 25mg versus 

+0.60kg with glipizide after one year in elderly patients (p˂0.001)
 65

  

Warnings and Precautions 
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Lactic Acidosis 

Lactic acidosis is a rare but serious metabolic complication. It is fatal in approximately 50% of 

cases. The complication results due to metformin accumulation in the body. Lactic acidosis is 

characterized by elevated blood lactate levels (more than 5 mmol/L), decreased blood pH, 

electrolyte disturbances with an increased anion gap, and an increased lactate/pyruvate ratio. 

Metformin plasma levels of more than 5 mcg/mL are generally found in case of lactic acidosis. 

The patients with renal dysfunction are at higher risk. Elderly patients are more vulnerable 

because of improper renal functioning. The risk reduces significantly by regular monitoring of 

renal function in patients taking ALG in combination with MET. 

CONGESTIVE HEART FAILURE: Thiazolidinedione’s, like pioglitazone causes congestive 

heart failure due to fluid retention in the body. Patients taking pioglitazone should be carefully 

monitored for symptoms of heart failure which includes excessive and rapid weight gain, 

dyspnoea, and/or oedema. The patients with symptomatic heart failure are at increased risk and 

it is advisable not to treat them with ALG and PIO combination. 

SPECIAL POPULATION 

Special population includes patients with renal impairment, cardiovascular disorders and elderly 

patients. It also includes infants, pregnant women and lactating mothers.  

a) Elderly 

A study was done to evaluate efficacy of Alogliptin in elderly diabetic patients with mean age of 

70years and mean HbA1c 7.5%. The patients were randomized to receive Alogliptin 25mg or 

glipizide 5-10mg for 52weeks. At the end of the study the reduction in HbA1c level was -0.42% 

with Alogliptin and 0.33%with glipizide
65

. Analysis of six randomized controlled trials of 

Alogliptin showed a similar improvement in elderly patients (mean age 70years) compared with 

younger patients
66

. 

Renal impairment 

Dose adjustment of Alogliptin needs to be done in patients with renal impairment. A study showed 

that treatment with 6.25mg/day of Alogliptin as monotherapy or in combination with other 

antidiabetic agent was effective in patients with type 2 diabetes mellitus who were undergoing 

haemodialysis
67,68

. In a 24months single arm study, 16 patients with renal impairment were treated 

with Alogliptin 6.25mg/day showed decreased HbA1c level from 7.1%±0.2% to 5.8%±1.6%. 

There is also decrease in glycated albumin levels from 22.5%±0.7% to 19.6%±0.6%
68

. 

Cardiovascular Disorders 

A pooled analysis of Alogliptin trials with 4168 diabetic patients showed no sign of increased 
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cardiovascular risk with Alogliptin
69, 70

. No studies are conducted to assess the effect of Alogliptin 

in pediatrics, pregnant women and lactating mothers. 

Drug Interactions 

Interaction of Alogliptin with drugs like Atorvastatin, Caffeine, Cimetidine, Oral contraceptives, 

Cyclosporine, Dextromethorphan, Digoxin, Fexofenadine, Metformin, Pioglitazone, warfarin does 

not affect the peak plasma concentration of the drug. 

Dosage 

The usual dose of Alogliptin is 12.5 mg twice daily or 25mg once a day. Table 4 indicates the 

dosage schedule of the ALG and its combination. It also contains information regarding dose 

adjustment required for special population.  

Storage 

Storage of Alogliptin and its combinations is at room temperature between 68°F to 77°F (20°C to 

25°) in a tightly closed container. 

Future Aspects 

The DPP-4 inhibitor class is the emerging area of research and have good scope for further 

development. Prospective trials investigating the effect of Alogliptin as well as other DPP-4 

inhibitors on cardiovascular outcomes are ongoing and results are eagerly awaited. More number 

of DPP-4 analogues will be launching sooner in the market. Clinical trials are being carried out to 

estimate the efficacy and safety of the upcoming gliptins. Gliptins in development are listed in 

Table 5. 
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Table 4: Dosing Recommendations for Alogliptin and Its Formulations 

Parameters Alogliptin 12.5mg/25mg Alogliptin+Metformin 

12.5mg/500mg or 

12.5mg/1000mg 

Alogliptin + Pioglitazone 12.5mg/15mg or 

12.5mg/30mg or 12.5mg/45mg 

Usual dosage 25mg once daily 12.5mg/1000mg twice daily 25/15mg or 25mg/30mg or 25mg/45mg 

Food With or without food with food With or without food 

Quantity limit 1 tablet a day 2 tablet a day 1 tablet a day 

Dose in special population 

Renal impairment CrCl 30 to ˂60ml/min, 12.5mg once daily; 

CrCl˂30ml/min,6.25mg once daily; not 

recommended for severe renal impairment 

Contraindicated due to risk of 

lactic acidosis 

CrCl 30 to ˂60ml/min, 

12.5mg/15mg;12.5mg/30mg,12.5mg/45mg once 

daily 

Hepatic impairment No Dose Adjustment 

Elderly No Dose Adjustment 

Drug interaction No Dose Adjustment 

Patients with chf No Dose Adjustment 25mg/15mg once daily 

Table 5: Gliptins in Development 

Name STATUS Company 

Dutogliptin Phase III Phenomix pharmaceuticals 

Tenegliptin Phase III Mitsubishi pharmacorp 

Syr472 Phase III Takeda 

Krp104 Phase II Kyorin 

Lc15-0444 Phase II Lg life sciences 

Melogliptin Phase II Glenmark 
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CONCLUSION 

Use of DPP-4 inhibitor is the recent approach used for treating the Diabetes mellitus. The most 

effective and safer analogue of the class is Alogliptin benzoate. Clinical studies effectively 

demonstrate the usefulness of Alogliptin in lowering down plasma glucose levels in the diabetic 

patients.  Alogliptin is a highly selective DPP-4 inhibitor approved by USFDA to treat T2DM as 

an adjunct to diet and exercise. It is 100% bioavailable and majorly eliminated renally. It has 

maximum potency and longer duration of action thus administered once daily. It has potential 

advantage of showing low hyperglycaemic episodes and is weight neutral in both younger as well 

as elderly patients. Alogliptin is a well-tolerated drug and has high safety profile. Dosage 

adjustment is required in patients with renal impairment. Fixed dose combination of alogliptin 

with other anti-diabetics including insulin helps in achieving better glycemic control. Alogliptin is 

the only DPP-4 inhibitor having fixed dose combination with thiazolidinedione, Pioglitazone. 

Clinical data demonstrate that fixed dose combination of Alogliptin with Pioglitazone shows 

greater reduction in FPG Levels as well as HbA1c levels than other combinations and caution 

should be taken in patients with symptomatic heart failure. Thus, Alogliptin benzoate and its fixed 

dose combinations with other antidiabetics can be used for treating type 2 diabetes mellitus 

successfully. 
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