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Diabetes mellitus (DM) is becoming as serious public problem 

that have reached pandemic level [1]. It is well known that DM-

related complications affected heart; kidney, liver, muscles and 

vasculature are considered as one of the major cause of 

cardiovascular mortality worldwide [2]. In this context, 

achieving of full control of hyperglycemia allows to suppress 

the risk of the all-cause and cardiovascular mortality in Type 2 

Diabetes Mellitus (T2DM) in follow-up [3]. However, the 

different intervention strategies can lead to expectant and 

sometimes bidirectional outcomes in T2DM patients. 

The early clinical trials have been shown that almost all 

antidiabetic medications were associated with worsening of 

cardiovascular risk in T2DM patients compared to no 

antidiabetic exposure [4]. However, an increased likelihood of 

newly incidences of Chronic Heart Failure (CHF) was found 

when there was a perception of sulphonylureas (Odds Ratio 

[OR] = 1.17; 95%CI = 1.00-1.37) and metformin monotherapies 

(OR = 1.22; 95%CI = 0.97-1.52). It was also determined 1.6-

fold increased risk of CHF with combinations of metformin and 

sulphonylureas (OR = 1.62; 95%CI = 1.30-2.02), at 2.2-fold 

increased risk with oral triple combination exposure (OR = 

2.16; 95%CI = 0.96-4.86) and a 1.5-fold increased risk of 

insulin treatment in comparison with no exposure (OR = 1.52; 

95%CI = 1.06-2.17) [4]. Later AzoulayL, et al. [5] have 

analyzed the T2DM cohort of 84 231 users of oral 

hypoglycemic agent exposure (metformin and sulphonylureas) 

of whom 14 996 died from any cause during a mean of 4.3 years 
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Abstract 

Diabetes Mellitus (DM) is a chronic metabolic disease 

with complicated complex pathogenesis. Frequency of 

newly DM arises worldwide and associated with steadily 

increased morbidity and mortality due to DM-related 

complications. The incretin-based drugs are posed as 

remedies modulated effects of natural incretin hormones: 

GLP-1 (glucagon-like peptide 1), GIP (glucose-dependent 

insulinotropic peptide) and dipeptidyl peptidase enzyme 4 

(DPP4). At the beginning of the era of the incretin-based 

therapy the treatment of T2DM with GLP-1 analogs and 

DPP-4 inhibitors was introduced. In fact, incretin-based 

drug exposure was associated with clinically significant 

cardiovascular protection. However, it is not known 

whether all GLP-1 analogs and DPP-4 inhibitors are 

similar in their capacities to improve cardiovascular 

outcomes or not that is required a continuous studies in 

this direction. 

Keywords: Cardiovascular risk; Diabetes mellitus; 

Dipeptidyl peptidase-4 inhibitors; Glucagon-like peptide-1 

analogs; Incretin-based drugs

Correspondence Author: Alexander E Berezin, Chief of 

Cardiology Unit, Internal Medicine Department, State 

Medical University, 26, Mayakovsky av., Zaporozhye, 

Ukraine, Postcode 69035; E-mail: dr_berezin@mail.ru 

Copyright: © 2014 AJDDP. This is an open-access article distributed under the terms of the Creative Commons Attribution License, Version 3.0, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Volume 1 • Issue 1 • 105                                                                                                          www.aperito.org 

mailto:dr_berezin@mail.ru


  ISSN 2378-8968-1-105 Page 2 of 4 

Citation: Alexander E Berezin (2014), Cardiovascular Safety of Incretin-Based Drugs in Type Two Diabetes Mellitus Patients. 

Aperito J Drug Design Pharmacol 1:105 

of follow-up and did not find a negative effect of a combination 

of sulfonylureas and metformin, as well as metformin 

monotherapy on death from all cases when compared with 

sulfonylurea monotherapy. At the same time, the risk of incident 

strokes in patients with T2DM treated with thiazolidinediones 

appears to be similar with other oral hypoglycemic agents [6], 

while thiazolidinediones may increase the risk of acute 

myocardial infarction and CHF [7]. Moreover, several 

thiazolidinediones, such as rosiglitazone compared to 

pioglitazone, were not equivalent in terms of risks of death due 

to cardiovascular reasons [8].The explanation of overall clinical 

harm of antidiabetic medications in T2DM patients might 

suggest as a result, inan inadequately controlled glucose 

metabolism, including hypoglycemia, fluid retention, and 

increased weight gain [9, 10]. In fact, cardiovascular 

complications associated with antidiabetic medications in 

T2DM patients were reported to have a statistically significant 

effect for long-term survival, quality-of-life and well-being [11]. 

Novel treatment strategies were required to be improving 

clinical outcomes in T2DM patients. 

The incretin-based drugs are defined as specific modulators of 

endogenous effects of natural incretin hormones: GLP-1 

(glucagon-like peptide 1), GIP (glucose-dependent 

insulinotropic peptide) and dipeptidyl peptidase enzyme 4 

(DPP4), which rapidly degrade them in the systemic circulation. 

Incretins are able controling appetite, reducing glucagon 

production, stimulating insulin secretion, decreasing 

postprandial glucose level, improving lipid profile through 

circulating phospholipase activity, and providing important 

metabolic tissue effects, such as inhibition of liver steatosis and 

fibrosis, mediation of neuronal and cardiovascular protection. 

As well-known incretin-based therapy was introduced for the 

treatment of T2DM with GLP-1 analogs and DPP-4 inhibitors 

that have the important advantages before old antidiabetic drugs 

associated with minimal or no influence on weight gain and low 

risk of hypoglycemia [12-14]. There are data that DPP-4 

inhibitors may suppress a sympathetic activation, vascular 

smooth cell proliferation, and oxidative stress activity in various 

cells, as well as contribute in neuropeptide Y-mediated vascular 

responses [15]. The multiple favorable nonglycemic functions 

were described in GLP-1 analogs [16]. On the other hand, 

Butler PC [17] reported about increase in pancreas weight and 

pancreatic dysplasia in individuals with T2DM exposed GLP-1 

based therapy with DPP-4 inhibitors and GLP-1 analogs. 

Therefore, rarely incidences of pancreatitis related DPP-4 

inhibitors and GLP-1 analogs exposure are expected. Although 

American Diabetes Association and the European Association 

for the Study of Diabetes recommended incretin-based drugs for 

combined therapy with old antidiabetic drugs, such as 

metformin, along with diet and exercise, incretin-based drugs 

may be useful in monotherapy as a component of contemporary 

patient-centered approach in T2DM. However, HbA1c 

decreased on average by 0.9-1.0% (9 mmol/mol) when incretin-

based drugs given as monotherapy with diminished risk of 

hypoglycemia. It is considered that incretin-based drugs are 

serious therapeutic alternatives before old antidiabetic drugs 

when favourable pleiotropic effects are expected. 

Because the risk of hypoglycemia in T2DM patients treated 

with DPP-4 inhibitors and GLP-1 analogs is diminished, it has 

been expected that exposure of these drugs may lead to decrease 

a risk for adverse outcomes, including falls leading to bone 

fracture, seizures, cognitive dysfunction, and prolonged hospital 

stays. Therefore, DPP-4 inhibitors and GLP-1 analogs may have 

a direct cardio protective effect and probably are able to 

improve survival among subjects with T2DM. Overall, incretin-

based drugs might contribute in the cardio protective effects by 

various mechanisms, multiple factors, including improving 

insulin resistance and dyslipidemia, suppression of oxidative 

stress, as well as modulation of adipose tissue dysfunction, 

dysfunctional immunity and anti-apoptotic properties [18]. 

Therefore, slight but significant reduction in systolic blood 

pressure associated with exposure of DPP-4 inhibitors and GLP-

1 analogs was reported [19]. 

The clinical relevance of nonglycemic effects of incretin-based 

drugs are required evidences in randomized trials. A large 

number of randomized clinical studies have also evaluated the 

cardiovascular safety of novel incretin-based drugs [10]. The 

main issue of the obtained results is that novel medications 
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might produce favourable cardiovascular effects, including 

potential antiatherogenic properties without expecting negative 

effect of CHF manifestation [20]. Despite DPP-4 inhibitors 

improve glycemic control and prevent hypoglycemia, they 

appear not to be similar to reduce cardiovascular risk in T2DM 

patients. Indeed, results of the SAVOR-TIMI-53study 

(Saxagliptin Assessment of Vascular Outcomes Recorded in 

Patients with Diabetes Mellitus-Thrombolysis in Myocardial 

Infarction) revealed that DPP-4 inhibition with saxagliptin did 

not increase or decrease the rate of ischemic events, although 

the rate of hospitalization for CHF was increased [21]. Later, 

Yu OH et al. [22] reported that current use of incretin-based 

drugs (GLP-1 analogs and dipeptidyl peptidase-4 inhibitors) 

was not associated with an increased risk of CHF (adjusted OR 

= 0.85 [95% CI = 0.62 to1.16]). The differences between DPP-4 

inhibitors and GLP-1 analogs in cardiovascular safety are 

discussed while their ability in protective or even regenerative 

capacity shows to be promised.  

In conclusion, the results of the large-scale randomized 

controlled studies are suggested that incretin-based drugs may 

provide a clinically significant cardiovascular protection. 

However, we did not know whether all GLP-1 analogs and 

DPP-4 inhibitors are similar in their capacities to improve 

cardiovascular outcomes or as minimum modulate a high 

cardiovascular safetyof T2DM person. More clinical 

investigations are required to be resolving new questions among 

this old new question. 

References 

1. Centers for Disease Control and Prevention. Million

hearts: strategies to reduce the prevalence of leading

cardiovascular disease risk factors - United States,

2011. MMWR Morb Mortal Wkly Rep 2011;60 (36):

1248-51

2. Piniés JA1, González-Carril F, Arteagoitia JM, Irigoien

I, Altzibar JM, Rodriguez-Murua JL, Echevarriarteun

L; the Sentinel Practice Network of the Basque

Country. Development of a prediction model for fatal

and non-fatal coronary heart disease and cardiovascular 

disease in patients with newly diagnosed type 2 

diabetes mellitus: The Basque Country Prospective 

Complications and Mortality Study risk engine 

(BASCORE). Diabetologia. 2014 Sep 12. [Epub ahead 

of print] 

3. Bancks MP, Odegaard AO, Pankow JS, Koh WP,

Yuan JM, Gross MD, Pereira MA. Glycated

Hemoglobin, All-Cause, and Cause-Specific Mortality

in Singaporean Chinese Without Diagnosed Diabetes:

The Singapore Chinese Health Study. Diabetes Care.

2014 Sep 11. pii: DC_140390. [Epub ahead of print]

4. Koro CE, Bowlin SJ, Weiss SR. Antidiabetic therapy

and the risk of heart failure in type 2 diabetic patients:

an independent effect or confounding by indication.

Pharmacoepidemiol Drug Saf. 2005; 14(10): 697-703.

5. Azoulay L, Schneider-Lindner V, Dell'aniello S,

Schiffrin A, Suissa S. Combination therapy with

sulfonylureas and metformin and the prevention of

death in type 2 diabetes: a nested case-control study.

Pharmacoepidemiol Drug Saf. 2010;19(4):335-42.

6. Azoulay L, Schneider-Lindner V, Dell'aniello S, Filion

KB, Suissa S. Thiazolidinediones and the risk of

incident strokes in patients with type 2 diabetes: a

nested case-control study. Pharmacoepidemiol Drug

Saf. 2010; 19(4):343-50.

7. Stockl KM, Le L, Zhang S, Harada AS. Risk of acute

myocardial infarction in patients treated with

thiazolidinediones or other antidiabetic medications.

Pharmacoepidemiol Drug Saf. 2009; 18(2):166-74.

8. Gallagher AM, Smeeth L, Seabroke S, Leufkens HG,

van Staa TP. Risk of death and cardiovascular

outcomes with thiazolidinediones: a study with the

general practice research database and secondary care

data. PLoS One. 2011; 6 (12): e28157.

9. Hernandez AV, Usmani A, Rajamanickam A, Moheet

A.  Thiazolidinediones and risk of heart failure in

patients with or at high risk of type 2 diabetes mellitus:

a meta-analysis and meta-regression analysis of

Volume 1 • Issue 1 • 105 www.aperito.org 

http://dx.doi.org/10.14437/AJDDP-1-105


  ISSN 2378-8968-1-105 Page 4 of 4 

Citation: Alexander E Berezin (2014), Cardiovascular Safety of Incretin-Based Drugs in Type Two Diabetes Mellitus Patients. 

Aperito J Drug Design Pharmacol 1:105 

placebo-controlled randomized clinical trials. Am J 

Cardiovascr Drugs 2011; 11 (2): 115-128. 

10. Prieto MÁ, Comas Samper JM, Escobar Cervantes C,

GasullMolinera V. Cardiovascular safety of non-

insulin, anti-diabetic drugs. Scientific position

statement of SEMERGEN. Semergen. 2014;

40(5):261-73.

11. Merlotti C, Morabito A, Pontiroli AE. Prevention of

type 2 diabetes; a systematic review and meta-analysis

of different intervention strategies. Diabetes

ObesMetab. 2014; 16(8):719-27.

12. Ceriello A, Sportiello L, Rafaniello C, Rossi F. DPP-4

inhibitors: pharmacological differences and their

clinical implications. Expert Opin Drug Saf. 2014;13

Suppl 1:57-68.

13. Kiadaliri AA, Gerdtham UG, Eliasson B, Carlsson KS.

Cost-Utility Analysis of Glucagon-Like Peptide-1

Agonists Compared with Dipeptidyl Peptidase-4

Inhibitors or Neutral Protamine Hagedorn Basal

Insulin as Add-On to Metformin in Type 2 Diabetes in

Sweden. Diabetes Ther. 2014 Sep 12. [Epub ahead of

print]

14. Maguire A, Mitchell BD, Ruzafa JC.

Antihyperglycaemic treatment patterns, observed

glycemic control and determinants of treatment change

among patients with type 2 diabetes in the United

Kingdom primary care: a retrospective cohort study.

BMC EndocrDisord. 2014; 14:73.

15. Kim J, Samson SL. Cardiovascular effects of incretin

therapy in diabetes care. MetabSyndrRelatDisord.

2014; 12(6): 303-10.

16. Hansen J, Brock B, Bøtker HE, Gjedde A, Rungby J,

Gejl M. Impact of glucagon-like peptide-1 on

myocardial glucose metabolism revisited. Rev

EndocrMetabDisord. 2014;15(3):219-31.

17. Butler PC. GLP-1 Based Therapy and the Exocrine

Pancreas: Accelerated Dysplasia and Cancer? JOP.

2014; 15(5):2775.

18. Kim NH, Yu T, Lee DH. The Nonglycemic Actions of

Dipeptidyl Peptidase-4 Inhibitors. Biomed Res Int.

2014; 2014: 368703.

19. Fisher M. Glucagon-like peptide 1 receptor agonists

and cardiovascular risk in type 2 diabetes: a clinical

perspective. Diabetes Obes Metab. 2014 doi:

10.1111/dom.12380. [Epub ahead of print]

20. Kutoh E, Kaneoka N, Hirate M. Alogliptin: a new

dipeptidyl peptidase-4 inhibitor with potential anti-

atherogenic properties. Endocr Res. 2014 Sep 10:1-9.

[Epub ahead of print]

21. Konya H, Yano Y, Matsutani S, Tsunoda T, Ikawa T,

Kusunoki Y, et al. Profile of saxagliptin in the

treatment of type 2 diabetes: focus on Japanese

patients. TherClin Risk Manag. 2014; 10: 547-58.

22. Yu OH, Filion KB, Azoulay L, Patenaude V, Majdan

A, Suissa S. Incretin-Based Drugs and the Risk of

Congestive Heart Failure. Diabetes Care. 2014 Sep 9.

pii: DC_141459. [Epub ahead of print]

Volume 1 • Issue 1 • 105 www.aperito.org 

http://dx.doi.org/10.14437/AJDDP-1-105

	Abstract
	Keywords
	Correspondence Author
	References

