
Adults with type 2 diabetes are two to four times 
more likely to have heart disease or a stroke than 
adults without diabetes. Dyslipidemia is common 
in patients with type 2 diabetes and undeniably 
contributes to an increased risk of cardiovascular 
disease (CVD).  

To improve lipid profiles, the American Diabetes 
Association (ADA) recommends lifestyle modifi-
cation focusing on a healthier diet, increased 
physical activity, and weight loss if indicated.  

In addition, studies have shown major benefits 
from statin therapy. The Collaborative Atorvas-
tatin Diabetes Study (CARDS) helped shape    
current ADA recommendations for statin use. 
This study showed atorvastatin 10 mg daily is 
safe and effective in reducing the risk of first car-
diovascular disease events, including stroke, in 
patients with type 2 diabetes without high LDL-
cholesterol. It was found there is no justification 
necessary for having a threshold level of LDL-
cholesterol at which patients with diabetes 
should be started on statin therapy.   

Additionally, a meta-analyses including data from 
18,000 patients with diabetes from 14 random-
ized trials evaluating statin therapy demon-
strated a 9% reduction in all-cause mortality and 
a 13% reduction in vascular mortality for each 
mmol/L reduction in LDL cholesterol regardless 
of the starting LDL level. These results led to the 
following: 
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ADA treatment recommendations:  

Statin therapy should be added to lifestyle    
therapy, regardless of baseline lipid levels, for 
patients with diabetes and: 

With overt CVD  

Without CVD who are >40 years of age and 
have one or more CVD risk factors (family 
history of CVD, hypertension, smoking, dyslipi-
demia, or albuminuria)  

For lower-risk patients with diabetes, (without 
overt CVD and <40 years old), statin therapy 
should be considered if LDL cholesterol remains 
>100 mg/dL or if multiple CVD risk factors are 
present.  
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Objectives: 

Identify the role of statin therapy in patients with type 2 diabetes. 

Recognize when DPP-4 inhibitors are preferred over other oral      
antidiabetic medications.  

Describe the medication profile of the new DPP-4 inhibitor, alogliptin. 

Review how alogliptin compares to other drugs in its class. 

The statins are the only class of anti-
hyperlipidemia drugs to demonstrate clear im-
provements in overall mortality. Therefore, 
statin therapy is the first choice in virtually all 
patients with dyslipidemia in whom the goal is 
reduction of cardiovascular risk. Statins are the 
most powerful drugs for lowering LDL with   
reductions ranging from 20-60%. Potency and 
LDL-lowering effect ranges within the class; 
rosuvastatin and atorvastatin are the most ef-
fective at doses of 40 and 80 mg daily respec-
tively. Overall, statins increase HDL by up to 
10% and decrease triglycerides by up to 33%.  
 

 

   
Common side effects of statin therapy include 
nausea, constipation, and muscle aches. Rare 
but serious side effects are rhabdomyolysis and 
hepatotoxicity. When discussing the risks and 
benefits of statin therapy with patients, it is 
important to stress the cardiovascular benefits. 

References 
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ADA recommended lipid profile goals: 

Individuals without overt CVD 

LDL cholesterol <100 mg/dL  

Individuals with overt CVD 

LDL cholesterol goal of <70 mg/dL  

If drug-treated patients do not reach targets on 
maximal tolerated statin therapy, a reduction in 
LDL cholesterol of approximately 30–40% from 
baseline is an alternative therapeutic goal 

Triglycerides levels <150 mg/dL and HDL choles-
terol >40 mg/dL in men and >50 mg/dL in women 
are desirable. However, LDL–targeted statin  
therapy remains the preferred strategy 

 Statin Brand Name Equivalent 

Dose 

Rosuvastatin Crestor 5 mg 

Atorvastatin Lipitor 10 mg 

Simvastatin Zocor 20 mg 

Lovastatin Mevacor 40 mg 

Pravastatin Pravachol 40 mg 

Fluvastatin Lescol 80 mg 
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The Role of DPP-4 Inhibitors in Type 2 Diabetes Therapy 
Kara Piechowski, PharmD Candidate   
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Metformin, the optimal first-line treatment agent in patients 
with type 2 diabetes (T2DM), guides initial therapy but limited 
data is available to farther direct treatment decisions. Combin-
ing metformin with additional agents including one or two oral 
agents or initiating injectable therapy are all reasonable next 
steps.  

Dipeptidyl peptidase 4 (DPP-4) inhibitors or the “gliptins” are 
one option for combination therapy with other antidiabetic 
agents. DPP-4 inhibitors can also be recommended as initial 
monotherapy in patients who have poor kidney function or   
other contraindications to metformin.  

References:   
Diabetes Care. 2013;(36)1:S11-S66  
Endocr Pract. 2013;(19)2:327-336 

DPP-4 inhibitors act on the enzyme dipeptidyl peptidase 4 to 
prevent the breakdown of glucagon-like-peptide-1 (GLP-1) 
and glucose-dependent insulinotropic peptide (GIP).          
Ultimately, this potentiates the incretin hormone effects 
causing decreased gastric emptying, increased satiety, and 
increased insulin secretion (Figure 1). 

When choosing an additional agent, it is important to con-
sider efficacy, side effect profiles, and patient preferences. 
When comparing DPP-4 inhibitors to other oral antidiabetic 
drugs, these medications do not cause hypoglycemia, are 
weight neutral, and have few other side effects. Dose adjust-
ment is necessary in renal dysfunction (except linagliptin). On 
average, the class is slightly less effective in lowering A1c 
(Table 1).  
 

Class-specific side effects of DPP-4 inhibitors: 

             
 

 

DPP-4 inhibitors may be particularly useful in elderly patients 
with T2DM. In this population, metformin may be contraindi-
cated due to renal insufficiency or significant heart failure. 
Sulfonylureas, glinides, and insulin can all cause hypoglycemia 
and thiazolidinediones can increase bone fractures. Selecting 
a DPP-4 inhibitor can avoid these problems although cost and 
other side effects must also be considered.  

ADA therapy recommendations:  

Metformin, if tolerated and not contraindicated, is the preferred 
initial pharmacological agent for type 2 diabetes. 

In newly diagnosed patients with type 2 who have  symptomatic 
and/or have elevated blood glucose levels or A1c, consider insulin 
therapy, with or without additional agents, from the outset.  

If noninsulin monotherapy at maximal tolerated doses do not 
achieve or maintain the A1C target over 3–6 months, add a     
second oral agent, a glucagon-like peptide-1 (GLP-1) receptor 
agonist, or insulin.  

Due to the progressive nature of type 2 diabetes, insulin therapy 
is eventually indicated for many patients with type 2 diabetes.  

Medication Class Agents A1c  

Reduction 

Hypoglycemia Weight Renal  

Adjustment 

GI Side  

Effects 

Biguanide Metformin 1-2% Neutral Slight Loss Necessary Moderate 

Sulfonylureas Glipizide 

Glimepiride 

Glyburide 

1-2% Moderate-

Severe 

Gain Necessary 

(except  

glipizide) 

Neutral 

Meglitinides Repaglinide 

Nateglinide 

Repaglinide: 

1-1.5% 

Nateglinide: 

0.5-0.8% 

Mild Gain Necessary Neutral 

Na-glucose Transport   

Protein Inhibitor 

Canagliflozin 0.6-1% Neutral Loss Necessary Neutral 

Glucagon-like-peptide-1 

Receptor Agonists 

Exenatide 

Liraglutide 

0.5-1% Neutral Loss Necessary Moderate 

Thiazolidinediones Pioglitazone 

Rosiglitazone 

0.5-1% Neutral Gain None Neutral 

Amylin Analogs Pramlintide 0.5-1% Neutral Loss None Moderate 

Alpha Glucosidase        

Inhibitors 

Acarbose 0.5-0.8% Neutral Neutral None Moderate 

Dipeptidyl Peptidase 4  

Inhibitors 

Sitagliptin 

Saxagliptin 

Linagliptin 

Alogliptin 

0.5-0.8% Neutral Neutral Necessary 

(except lina-

gliptin) 

Neutral 

Table 1. Comparison of Oral Antidiabetic Medications  

Upper respiratory tract infections Angioedema 

Pancreatitis  Rash 
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 The New DPP-4 Inhibitor on the Block:  
                    Nesina® (alogliptin) Kara Piechowski, PharmD Candidate 

Nesina® (alogliptin) was approved by the FDA in January 2013 and is now available in the United States. As the fourth member of 

the dipeptidyl peptidase 4 (DPP-4) inhibitor class, the drug is approved for the treatment of type 2 diabetes mellitus as               

monotherapy or in combination with other antidiabetic medications. Takeda Pharmaceuticals also released two other                  

formulations, Kazano® (metformin-alogliptin combination) and Oseni® (pioglitazone-alogliptin combination).  

Manufacturer Dosing Recommendations: 

Monotherapy or in combination with other drugs 

used to treat type 2 diabetes 

Nesina (alogliptin) 25 mg PO once daily 

When used in combination with a sulfonylurea or   

insulin, a lower dose of the sulfonylurea or insulin may 

be necessary to minimize the risk of hypoglycemia 

Nesina® 
(alogliptin) 

6.25mg tablet 

12.5mg tablet 

25mg tablet 

Kazano® 
(alogliptin-metformin) 

12.5mg-1000mg tablet 

12.5mg-500mg tablet 

Oseni® 
(alogliptin-pioglitazone) 

12.5mg-15mg tablet 

12.5mg-30mg tablet 

12.5mg-45mg tablet 

25mg-15mg tablet 

25mg-30mg tablet 

25mg-45mg tablet 

Mechanism of Action: 

Incretin hormones are released by the intestine throughout the day, increasing in response to a meal 

GLP-1 and GIP increase insulin synthesis and release from pancreatic beta cells 

GLP-1 lowers glucagon secretion from pancreatic alpha cells, reducing hepatic glucose production 

GLP-1 slows gastric emptying time 

Dipeptidyl peptidase-4 inactivates GLP-1 and GIP 

Alogliptin inhibits DPP-4, prolonging the positive effects of GLP-1 and GIP in the body 

Reduces fasting and postprandial glucose concentrations 

How Supplied: 

Maximum dosage limits 

Adults: 25 mg/day 

Geriatric: 25 mg/day 

Adolescents: Safety and efficacy 

have not been established  

Renal impairment adjustment  

CrCl ≥ 60 mL/min:  

no adjustment 

CrCl 30-59 mL/min:  

12.5 mg daily 

CrCl <30 mL/min:  

6.25 mg daily  

Figure 1.  
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Efficacy and Safety Information: 

Over 8,000 patients with type 2 diabetes were randomized in 10 double-blind, placebo- or active-controlled clinical safety and 
efficacy studies conducted to evaluate the effects of alogliptin monotherapy on glycemic control. Treatment with alogliptin 
produced clinically meaningful and statistically significant improvements in A1c compared to placebo (0.4% to 0.6% reduction) 
in patients with type 2 diabetes in every study. The mean reduction in A1c appeared to be related to the degree of A1c         
elevation at baseline.  

527 patients with type 2 diabetes participated in a 26-week, double-blind, placebo-controlled study to evaluate the efficacy and 
safety of alogliptin as add-on therapy to metformin. In both studies, patients were not well-controlled on metformin and were 
receiving a dose of at least 1500 mg/day. Alogliptin dosed at 25 mg in combination with metformin resulted in statistically    
significant improvements from baseline in A1c and fasting blood glucose after 26 weeks when compared to placebo.  

In a second 26-week study, 1,500 patients already on metformin were randomized to one of 12 double-blind treatment groups 
in addition to continuing metformin: placebo; 12.5 mg or 25 mg of alogliptin alone; 15 mg, 30 mg or 45 mg of pioglitazone 
alone; or 12.5 mg or 25 mg of alogliptin in combination with 15 mg, 30 mg or 45 mg of pioglitazone. Coadministration of 
alogliptin and pioglitazone resulted in significant improvement in A1c and fasting blood glucose compared to placebo, alogliptin 
alone, or pioglitazone alone when added to stable doses of metformin therapy.  

In summary, alogliptin lowered A1c when used alone and provided additional reduction when utilized as combination     
therapy. 

 The New DPP-4 Inhibitor on the Block:  
                    Nesina® (alogliptin) Kara Piechowski, PharmD Candidate 

Alogliptin  

Differences Among DPP-4 Inhibitors: 

There are currently four different FDA approved DPP-4 inhibitors on the market. These agents 
include sitagliptin (Januvia®), saxagliptin (Onglyza®), linagliptin (Tradjenta®), and the newest, 
alogliptin (Nesina®). Although the DPP-4 inhibitors share a common mechanism of action, there 
are some distinctions within the class. Selectivity differs among each agent for the DPP-4  

enzyme. Linagliptin and alogliptin have a greater than 10,000-fold affinity, sitagliptin has a 
greater than 2,500-fold affinity, and saxagliptin has less than a 100-fold affinity. However, the 
clinical significance of these differences have not been studied and are currently not clear.  In         
addition, the different agents possess various half lives. Saxagliptin has a short half-life of 3 
hours. Sitagliptin has a half-life of approximately 12 hours and alogliptin approximately 21 hours. 
Linagliptin has the longest half-life at over 100 hours. All DPP-4 inhibitors, except for linagliptin, 
are primarily metabolized through non-renal pathways. Saxagliptin is metabolized by CYP3A4 
and CYP3A5 to yield an active metabolite differentiating it from other DPP-4 inhibitors.  

References:   
Nesina (alogliptin) package insert. Deerfield, IL: Takeda Pharmaceuticals America, Inc.; 2013 Jan.  
Tanzi M. Alogliptin: Fourth DPP-4 enters the market. American Pharmacist Association- Pharmacy Today. 
Clinical Pharmacology [Internet Database]. Gold Standard, Inc., 2012. 
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1. Adults with T2DM are _______ likely to have heart disease 

        or a stroke than adults without diabetes. 

         a.    less  

         b.    two to four times more  

         c.    five to six times more 

         d.    eight to ten times more  

 

2.    Statin therapy should be initiated in patient with diabetes to: 

         a.    Lower HDL-cholesterol  

         b.    Improve physical stature   

         c.    Reduce risk of cardiovascular events 

         d.    Minimize anti-hyperglycemic treatment 

 

3.    The ADA recommends a LDL-cholesterol goal of _________ 

        in a patient with diabetes and overt CVD. 

a. <50 mg/dL 

b. <70 mg/dL 

c. <100 mg/dL 

d. <130 mg/dL 

 

4.    The recommended initial anti-hyperglycemic medication for 

        patients with type 2 diabetes is: 

a. DPP-4 inhibitor 

b. Statin 

c. Thiazolidinedione 

d. Metformin 

 

5.    DPP-4 inhibitor therapy may be useful in a patient diagnosed  

        with T2DM if: 

a. Metformin therapy is contraindicated 

b. Hypoglycemia is of concern 

c. Weight control is important 

d. All of the above 

 

 

 
 

 

 
 

 

6. Common side effects of DPP-4 inhibitors include: 

a. Constipation 

b. Muscle aches 

c. Hepatotoxicity 

d. All of the above 

e. None of the above 

 

7.    The maximum recommend dose of alogliptin (Nesina®) is: 

a. 6.25 mg 

b. 12.5 mg 

c. 25 mg 

d. 50 mg 

 

8.     Which of the following DDP-4 inhibitors does not require  

        renal impairment adjustments:  

a. Sitaglipin (Januvia®) 

b. Saxagliptin (Onglyza®) 

c. Linagliptin (Tradjenta®) 

d. Alogliptin (Nesina®) 

e. All of the above 

 

9. Currently, there are _____ medication formulations  

        containing alogliptin (Nesina®). 

a. One 

b. Two 

c. Three 

d. Four 

 

10.  Compared to other DPP-4 inhibitors, alogliptin (Nesina®)  

        has: 

a. A different mechanism of action 

b. The longest half-life 

c. Improved efficacy  

d. An active metabolite 

e. None of the above 
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