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Abstract 

Diabetes mellitus has taken pandemic proportions, with an increased morbidity and associated mortality, prompting the 

development of new drugs for better glycemic control. Dipeptidyl peptidase-4 inhibitor (DPP4-i) is a relatively new drug. 

However, following the incident with rosiglitazone, it has become mandatory for any new anti-diabetic drug to be thoroughly 

tested for adverse cardiovascular effects. We conducted this review to better understand the cardiovascular effects of this drug. 

Studies selected for the review using different search tools were mainly randomized controlled trials. Most of the trials concluded 

in either a non-inferior or neutral cardiovascular effects when compared against a comparator. Moreover, beneficial effects on 

markers affecting the cardiovascular health have also been reported. However, two studies reported adverse effect; one on the 

flow-mediated vasodilatation and one on the frequency of hospitalization for heart failure. Although these two studies reported 

adverse effects, other studies examining the same parameters reported either neutral or beneficial effects. Moreover, the increased 

hospitalization for heart failure may be due to a single drug and not a drug class effect. Hence, we can conclude that use of DPP4-

i, except for one, has a neutral cardiovascular effect. 
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Introduction 

Diabetes mellitus (DM) is a non-communicable 

disease with pandemic proportions. It is a major 

metabolic disorder. Though not always life-

threatening, it has a high prevalence of morbidity in 

those with longstanding disease. Aggressive and early 

glycemic control has been linked to a delay in the 

appearance and progress of the associated 

complications and these have led to the development 

of new drugs in order to achieve adequate glycemic 

control. A relatively new addition, used since 2006, is 

the incretins [1]. They are based on the body’s 

indigenous incretin system. They are of 2 types: (1) 

the incretin mimetic, i.e., the glucagon-like peptide-1 

(GLP-1) analogs, administered subcutaneously; (2) 

the dipeptidyl peptidase-4 inhibitor (DPP4-i), taken 

orally. The GLP-1 is released in response to the 

presence of food in the intestines, causing satiety, an 

increase in insulin secretion by the pancreatic β-cells, 

decrease gastric emptying, affect gut motility, inhibit 

gastric acid secretion and inhibit glucagon secretion 

[2]. Once the GLP-1 is released, it is actively 

metabolized by the dipeptidyl peptidase-4 enzyme 

(DPP4). DPP-4 preferentially cleaves peptides with 

the amino acid alanine or proline in position 2 of the  

N-terminus of the peptide chain. Active GLP-1(7–36) 

amide is cleaved by DPP-4 to yield a dipeptide (His-

Ala) and GLP-1 (9–36) amide [3, 4]. The mean 

duration of action of the GLP-1 is a mere 2 minutes. 

The DPP4-i is a member of a family of 

endopeptidases that competitively inhibit the action 

of the DPP4 enzymes [5], hence prolonging the 

duration of action of the secreted GLP-1. This aids in 

maintaining appropriate control over the post-prandial 

hyperglycemia.  

Since the incretin’s effect is glucose dependent, 

the incidence of hypoglycemia is minimal. Based on 

its relative safety in regards to hypoglycemia, 

mechanism of action targeting postprandial glycemic 

surge, ease of administration, and weight neutrality, 

DPP4-i has become a widely used drug, either in 

combination or as monotherapy. However, following 

the incident with rosiglitazone and its adverse effect 

on the cardiovascular (CV) system [6], governing 

bodies such as the American Diabetes Association 

and European Diabetes Association, have stated that 

prior to public use, any new anti-diabetic drug should 

first be appropriately tested, especially in regards to 

its CV effects [7]. Many studies about the effect of 

DPP4-i on the CV system have been carried out, and 

we have conducted this review to summarize a few of 
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these results, in terms of CV health markers and 

major adverse cardiac events.  

Data collection and analysis 

Using PubMed’s, the Cochrane Library’s and 

Medline’s database from inception till 30
th

 June 2015, 

relevant articles were selected. Only articles 

published in English were considered. Data from 

PubMed was restricted to randomized control trials 

while those from the other two databases were not. A 

total of 155 articles were thus obtained from all three 

databases. All the articles were then reviewed as per 

both their title and abstract. Among those, 53 articles 

were kept for further reviewing based on the 

following selection criteria: 

Selection criteria 

Articles fulfilling the following criteria were 

included in the review:  

1. Based on human trials only. 

2. Based on patients 18 years and above. 

3. Patients suffering from type 2 diabetes mellitus. 

4. The selected patients should be taking a DPP4-i 

for glycemic control. 

5. Combination therapy with any other anti-diabetic 

drug class is acceptable. 

Fig. 1 Flow chart for article selection of different studies. 

Exclusion criteria 

The exclusion criteria were as follows: 

1. Patients suffering from type 1 diabetes mellitus. 

2. Patients suffering from unstable cardiovascular 

disease, for example, those having a New York 
Heart Association Type IV heart failure (HF). 

3. Patients suffering from refractory angina, 

uncontrolled arrhythmias, etc. (Fig. 1). 

4. Pregnant female patients 

Based on the above-cited criteria, the articles were 

streamlined down from 53 studies to 12 studies. Table 

1 shows the selected studies after article screening 

and selection process [8-19].  

DPP4-i and weight, BMI, HbA1c and 
postprandial hyperglycaemia (PPH)  

The DM is a major “non-communicable disease” 

that is affecting more and more people. It causes an 

imbalance in the glucose metabolism causing 

elevated blood glucose levels and abnormal glucose 

fluctuations. The deranged glucose homeostasis can 

be shown by an elevated HbA1c, a 3-month 

glycaemic control indicator. It has been shown that 

higher HbA1c levels are associated with an increased 

risk of developing CV disease [20]. However, HbA1c 

does not assess the glycaemic fluctuations. Studies 

have shown that abnormal glycaemic fluctuations are 

a major contributor to the CV complications that arise 

in diabetic patients [21, 22]. Glucose fluctuations are 

mainly a post-prandial response. Deranged 

fluctuations eventually lead to an increase HbA1c, 

thus the latter is important for homeostasis 

assessment, though an OGTT provides a better 

understanding of the fluctuations. Therefore, as DM 

patients will over time develops vascular 

complications, both micro- and macro-vessels are 

involved. The presence of accelerated atherosclerosis 

process in DM can also explain the presence of 

complications [23]. Hence, DM patients are at a 

higher risk of developing some CV disease in their 

lifetime [24, 25]. DM has been shown to be a major 

CV risk factor [24], causing an increased incidence of 

coronary artery disease and stroke [26]. Also, the 

main cause of death in diabetics is of CV cause [27]. 

All the complications result in a decrease in life 

expectancy of 5-6 years [28]. Although no definite 

treatment is available at present, tight glycaemic 

control and decrease in glycaemic fluctuations 

decrease the vascular complications [29]. Hence, anti-

diabetic drugs are being developed in order to target 

the different mechanisms of the glucose metabolism. 

The incretins are a relatively new addition to the anti-

diabetic drugs [30-32]. Having a glucose-dependent 

action, they mainly target post-prandial glycaemic 

response with less risk of hypoglycaemia. Also, as 

compared to another secretagogue, mainly 

sulfonylurea, they do not appear to cause secondary 

failure of the pancreatic βcells [33]. 
In some of the studies, improvement in HbA1c 

and post prandial hyperglycaemia (PPH) has been 

noted. Barbieri et al. [9] reported a decrease in the  

155 articles identified through PubMed, Cochrane Library and 

Medline, and screened for reference 

102 articles excluded 

because not relevant 

53 articles screened as per selection criteria  

41 articles excluded based 

on selection criteria or 

being duplicates 

12 studies included in the final review: 

 9 randomised control trials including 3 international 

multicentre randomised double blind trial 

 1 control non-randomised trial 

 2 cohort studies 
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Table 1 Details of the studies used in this review.  

Patients Intervention Control Major outcome Ethnicity Reference 

48 patients with 

HbA1c>6.5% 

Sitagliptin 50 mg 

daily for 3 months 

Placebo ↓ FBG, HbA1c, inflammatory markers 

↑ Anti-inflammatory markers, GLP-1 

Japanese 

 

[8] 

90 T2DM patients 
on metformin 

with inadequate 

glycemic control 

Sitagliptin 10 0mg 
daily or vildagliptin 

50mg twice daily 

for 12 weeks 

 ↓ FBG, HbA1c, PPH, inflammatory cytokines 
↓ IMT 

 

Italians 
 

[9] 

A. 24 T2DM pts 

with 

HbA1c >6.2% 

Sitagliptin 50 mg 

daily for 6 weeks 

 

Voglibose 0.9 mg 

daily 

 

↓ FMD, ↓NMD, ↓ body weight, FBG, HbA1c 

↑ HDL 

Japanese [10] 

B. 45 T2DM pts 

 

Sitagliptin 50 mg 

daily or alogliptin 

25 mg daily for 6 
weeks 

 ↓ FMD 

↓ NMD 

 

Japanese 

 

 

66 T2DM patients 

with poor 

glycemic control 

on metformin/ 

sulfonylurea/ 
lifestyle changes 

Sitagliptin 50 mg 

daily for 12 weeks 

 

Voglibose 0.6 mg 

daily 

 

↑ FMD, ↑ CD34 

↑ Oxidative stress marker (MDA-LDH, 8-OHdG) 

↓ Inflammatory markers (hs-CRP, PTX-3) 

Japanese [11] 

36 T2DM patients 

on metformin, no 
lipid lowering 

medications 

Sitagliptin 100 mg 

daily for 6 weeks 

 

Placebo ↓Inflammatory cytokines (IL-6, IL-18, CRP) 

↓ sPLA2, ICAM-1 E-selectin 

Canadians 

 

[12] 

80 IGT or T2DM 
patients 

Sitagliptin 100 mg 
daily for 12 months 

Placebo ↓ Weight, BMI, SBP, FBG, HbA1c 
↓ 2 hours postprandial, ↓ LDL, ↓ IMT 

Japanese [13] 

 

32 T2DM pts on 

metformin 

Sitagliptin 100 mg 

daily for 4 weeks 

No additional 

treatment 

↑ CD34+KDR+, ↑ SDF-1α, ↓ MCP-1 Italians 

 

[14] 

84756 patients Sitagliptin Metformin No significant difference in all-cause mortality 

and risk of composite endpoints 

Danish 

 

[15] 

5380 patients Alogliptin Placebo ↓ HbA1c 
no significant difference in risk of composite 

endpoints 

49 countries [16] 

14,671 patients Sitagliptin Placebo no significant difference  in risk of composite 
endpoints 

38 countries [17] 

16,492 patients Saxagliptin Placebo no significant difference  in risk of composite 

endpoints 
↑rate of hospitalization for heart failure 

26 countries [18] 

3,282 patients Sitagliptin Other diabetic 

drugs excluding a 
DPP4-i 

no significant difference  in risk of composite 

endpoints 

Taiwan [19] 

All abbreviated terms are explained in the abbreviations section. 

 

HbA1c values (values not shown). In Ishikawa et al. 

[13] work, greater reduction in body weight, 2-hour 

postprandial glucose level, and HbA1c levels were 

noted. When sitagliptin was compared to Voglibose, 

body weight decreased by 2.2% from 65.8 to 64.3 kg 

vs 0.3% (61.6 to 61.4kg). Two hours, post 75 g 

OGTT glucose level changed by 17.3% from 

181.7mg/dl (10.1mmol/l) to 156.3mg/dl (8.7 

mmol/l), vs 0.3% (from 177 mg/dl [9.83 mmol/l] to 

182 mg/dl [10.1 mmol/l]). The Hba1c level was 

decreased by 4.7%, from 5.77% to 5.49%, vs a 

change of 1.3%, from 5.76 to 5.68%. Similarly,  

 

Satoh-Asahara et al. [8] reported a decrease in 

HbA1c level from 8.2 to 7.5%, for the first 1.5 

months, and in the second 1.5 month, HbA1c was 

decreased from 7.5% to 7.2%, while no significant 

difference was noted in the control group (8.2% to 

7.9%). Similarly, a decrease in HbA1c level was 

also noted in both the TECOS and EXAMINES 

trials.  

Decrease in HbA1c by 0.27% [13] and 1% [8] 

are expected following the use of DPP4-I and the 

expected decrease was being 0.28%-0.80% 

following 12-52 week treatment [34-36]. Also, the 
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post-prandial response was shown to improve, a 

decrease by 17.3% noted in 2-hour post 75g OGTT 

[13]. As stated earlier, the degree of glycaemic 

fluctuation is the main contributor to the 

development of vascular complications in diabetic 

patients [21, 22]. Improving the 2-hour OGTT 

results indicated an improvement in PPH relating to 

decreasing glycaemic fluctuation. Thus, as already 

discussed above, less glycaemic fluctuation 

correlates with a decrease in the development and 

progression of vasculopathy, which is directly 

related to CV health. Hence amelioration of these 

parameters, such as HbA1C and PPH indicates an 

improvement of CV health.  

DPP4-i and pro- and anti-inflammatory 
cytokines, and cell adhesion molecules 

Satoh-Asahara et al. [8] reported that the use of 

50 mg of sitagliptin per day for 3 months causes a 

marked decrease in the serum pro-inflammatory 

cytokine levels, as compared to placebo. Serum 

amyloid A-LDL (SAA-LDL) was decreased from 

15.6 to 10.3 µg/ml vs an increase from 18.4 to 20.1 

µg/ml on placebo. C-reactive protein (CRP) (μg/ml) 

had a more marked decrease compared to placebo, 

from 0.8 to 0.5 vs 0.8 to 0.7, respectively. Further, 

tumor necrosis factor-α (TNF-α) (pg/ml) was 

decreased from 10.2 to 6.6 vs an increase from 8.8 

to 9.2, respectively. There was no significant change 

in serum interleukin-6 (IL-6) level. Furthermore, an 

increase in the anti-inflammatory cytokines was 

noted. Interleukin-10 (IL-10) (pg/ml) significantly 

increased from 9.8 to 12.8 with sitagliptin vs a 

decrease from 8.7 to 8.2 in the control group. A 

similar trend was noticed in the monocytes. IL-10 

expression was increased from 0.9 to 1.1 vs a 

decrease from 0.8 to 0.7, while IL-6 and TNF-α 

were decreased from 4.3 to 3.8 with sitagliptin vs an 

increase from 4.3 to 5.1 with placebo and from 3.3 

to 1.9 vs 3.9 to 4.5, respectively.  

Barbieri et al. [9] also showed improvement of 

circulating inflammatory cytokines (IL-6, IL-18, 

TNF-α) and in nitrotyrosine levels, an oxidative 

stress marker. A decrease was noted in both fasting 

and interprandial serum levels of these markers. 

Prandial nitroprusine (μmol/h/L) was decreased 

from 115 to 94.8, in the sitagliptin group and from 

114 to 73 in the vildagliptin group. Interprandial 

nitroprusine (μmol/L) was also decreased from 0.76 

to 0.62 in the sitagliptin group and from 0.75 to 0.50 

in the vildagliptin group. Similarly, prandial and 

interprandial IL-6, IL-18 and TNF-α levels were 

also decreased.  

Nakamura et al. [11] also showed a decrease in 

the circulating high sensitive CRP (hsCRP) (from 

2194.4 to 1202.0) and pentraxin-3 (PTX-3) (from 

1.606 to 1.491), both inflammatory markers. 

Moreover, a significant increase in CD3
4+

 level, a 

marker for positive endothelial progenitor cell (EPC) 

from 0.956 to 1.134 was noted. However, they also 

noticed an increase in the oxidative stress markers: 

malonaldehyde-modified LDL (MDA-LDLD) and 8-

hydroxy-21-deoxyguanosine (8-OHDG), though no 

significant difference as compared to those on 

voglibose. 

Fadini et al. [37] also observed the change in 

progenitor cells, assessed by the change in 

CD34+KDR+ levels, believed to be a more accurate 

assessment of the EPC. They reported an increase by 

twofold of the CD34+KDR+ level. The Stromal 

Derived Factor-1α (SDF-1α) required for bone 

marrow release of EPC, was increased by 50%. 

Monocyte chemo-attractant Protein-1 (MCP-1), 

which plays an important role in attracting 

monocytes to the arterial sub endothelium was 

decreased by 25% [38]. Tremblay et al. [12] also 

reported a decreased in the levels of some adhesion 

molecules, namely inter-cellular adhesion molecule-

1 (ICAM-1) by 5.3% and E-selectin by 5.9%. 

However, Vascular Cell Adhesion Molecule-1 

(VCAM-1) level had no significant change. 

Moreover, IL-6, IL-18, CRP and secreted 

phospholipase A2 (sPLA2) levels, all pro-

inflammatory markers were decreased by 44.9%, 

24.7%, 7.3% and 12.9%, respectively. These studies 

were all conducted using sitagliptin in a dose of 

either 50 mg or 100 mg per day for varying duration. 

All reported improvement in both pro- and anti-

inflammatory cytokine levels. A reduction in the 

systemic vascular inflammatory markers and 

oxidative stress markers were important as they are 

associated with a decrease in the Mean Amplitude of 

Glycaemic Excursion (MAGE). MAGE is a method 

to assess the glycaemic fluctuation, which has been 

shown to be more relevant to the progression of 

atherosclerosis than sustained hyperglycaemia itself 

[39]. Atherosclerosis is a direct indicator of the CV 

health and improving the factors that positively 

affect its progression is definitely beneficial to the 

CV health.  

In another study, a significant increase in the 

CD34+ levels, a marker of positive EPC was 

reported [11]. EPC is known to provide protection to 

the vessels by promoting neo-angiogenesis and 
endothelial repair [40].  EPC are mobilized from the 

bone marrow and their mobilization has been shown 
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to be dependent or affected by the circulating levels 

of SDF-1α. SDF-1α being a substrate of the DPP4 

enzymes [41], the use of DPP4-i will increase its 

circulating levels. An increase in SDF-1α and thus 

EPC will result in better neo-angiogenesis and 

endothelial repair. This increases vessel health status 

and resistance to damage. Also, improvement in the 

MCP-1 levels by 25% was reported, which is 

important in decreasing the rate of atherosclerosis 

formation in the DM patients [14]. Leucocyte 

adhesion to the endothelial cells plays an important 

role in atherosclerosis [42] and MCP-1 has been 

shown to play an important role in attracting 

monocytes to the arterial sub endothelium [38]. Thus 

a decrease in the MCP-1 level decrease rate of 

monocyte infiltration resulting in decreased 

atheroma formation.  

An increased cellular adhesion, caused by an 

increase in the adhesion molecules, usually seen in 

diabetic patients and the associated endothelial 

dysfunction “sets the stage” for the recruitment of 

inflammatory cells, the release of cytokines and 

recruitment of lipid into the atherosclerotic plaque 

[43]. Furthermore, the use of a DPP4-i causes a 

decrease in inter-cellular adhesion molecule 1 

(ICAM-1) by 5.3% and in E-selectin by 5.9% [12], 

which again hinders the atherosclerotic process. 

Amelioration of all above cytokines delays the 

formation and progression of atheromatous plaque, 

which is an accelerated process in diabetic patients. 

Hence, DPP4-i improves vascular health. 

DPP4-i, and endothelial function and 
intima-media thickness (IMT)   

The ideal cardiovascular health score (ICHS) is 

inversely related to the carotid IMT [44]. Thus a 

decrease in IMT will increase the ICHS. Barbierie et 

al. [9] studied the possible change in IMT of the 

common carotid, its bifurcation and the internal 

carotid arteries that may be brought about by the 

usage of a DPP4-i for 3 months. However, the effect 

of sitagliptin was assessed against that of 

vildagliptin. No significant difference noted at 

baseline, but after 3 months treatment with DPP4-i, 

a significant decline in IMT was noted, more in 

those on vildagliptin. Changes in IMT were 

significantly correlated with changes in Mean 

Amplitude of Glycaemic Excursion (MAGE), but 

not with change in HbA1c. Ishikawa et al. [13] also 

demonstrated similar effects of DPP4-i in diabetic 

patients with stable angina (diagnosed with more 

than 50% stenosis by quantitative coronary 

angiography). After a 12 month treatment with 

DPP4-i, carotid IMT was significantly decreased 

from 1.11 mm to 1.09 mm vs a marked increase 

from 1.02 mm to 1.07 mm in the control group. 

Statistically, a significant decrease in IMT is 

strongly correlated to MAGE [9], and this decrease 

in IMT is attributed to the DPP4-i’s effects.  

Another parameter of good CV health is arterial 

stiffness [45]. Change in Flow Mediated 

Vasodilatation (FMD) and Nitroglycerine Mediated 

Vasodilatation (NMD) has been used to assess the 

arterial stiffness. Both Ayaori et al. [10] and 

Nakamura et al. [11] studied changes in FMD of the 

brachial artery. Ayaori et al. [10 also assessed the 

NMD. Ayaori et al. [10], after a 6-week treatment 

with a DPP4-i, noted a significant decrease of 51.1% 

in the DPP4-i group vs an increase of 16.4% in the 

control group (who were on voglibose, a α1-

glucosidase inhibitor, known to ameliorate the 

endothelial function [46]). No significant difference 

was noted in NMD. The study was repeated 

comparing sitagliptin to alogliptin, and after 6 weeks, 

the FMD was again decreased, by 39.6% and 31.7%, 

respectively. These findings point towards an 

adverse effect of the DPP4-i on the endothelial 

function, as assessed by the FMD. Nakamura et al. 

[11] did a similar study with a similar method to 

Ayaori’s, with the DPP4-i being sitagliptin too, but 

for a longer duration, 12 weeks compared to 6 weeks. 

They noted an increase in the FMD from 5.41% to 

6.17% in the DPP4-i group vs 4.96% to 5.94% in the 

voglibose group. There was no significant difference 

in change in FMD between the two groups. 

Based on these two different studies, conflicting 

results were obtained for the FMD. Though both 

studies [10, 11] were similar, the results obtained 

were completely different, and the only reason could 

be because of the duration of DPP4-i use. This 

difference may be explained by the fact that both 

active (7-36) and inactive GLP-1 (9-36) have a vaso-

relaxant property [47, 48]. However, the activeglp-1 

(7-36) has a more potent effect, though the definite 

action is concentration dependent [49]. Normally, 

active GLP-1 (7-36) is within minutes degraded into 

the inactive form, and hence, the concentration of 

active GLP-1 is less than that of the inactive one 

[50], it can be assumed that the overall vaso-relaxant 

effect is mainly due to the inactive GLP-1 (9-36).  

With the use of a DPP4-i, the concentration of 

inactive glp-1 (9-36) decreases, together with its 

vaso-relaxant effect. Though the more potent GLP-1 

(7-36)’s concentration increases, it is possible the 
GLP-1 (7-36) receptors responsible for the relaxing 

effect require more time to increase. This may 
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explain why there was a decrease in FMD after 6 

weeks, but an increase after 12 weeks. However, 

these were not measured; hence further studies are 

required to confirm this hypothesis.  

DPP4-i and major adverse cardiac 
events (MACE)  

Scheller et al. [15] studied the possible effect of 

DPP4-i vs metformin on all-cause mortality and CV 

system. Metformin used as an active comparator as 

several studies have suggested that the latter may 

have a favorable effect on the all-cause mortality 

and CV effect vs. other hypoglycaemic agents [51-

53]. In total, 84756 patients were studied with 1228 

(1.4%) receiving sitagliptin and 83598 (98.6%) on 

metformin. Among those, 49 patients on sitagliptin 

(4.0%) died vs 3024 (3.6%). Based on a multivariate 

Cox Regression Model adjusted for age, sex, and 

duration of diabetes mellitus, use of sitagliptin was 

significantly correlated with the higher risk 

mortality due to any cause. However, when first 

adjusted for CV comorbidities and associated 

pharmacotherapy and then further adjusted for age, 

sex, DM duration, no statistically significant 

difference was noted. These results showed that 

sitagliptin monotherapy is as CV safe as metformin 

monotherapy. 

Similarly, in the EXAMINE trial; the CV safety 

of a DPP4-i was assessed. In total, 5380 patients 

were followed for a mean period of 18 months and 

occurrence of primary, secondary and exploratory 

endpoints were observed. Patients eligible for this 

trial were T2DM patients who were on anti-diabetic 

drugs, except for an incretin, and who had suffered 

from an acute coronary syndrome within 15 to 90 

days prior to randomization. At the end of the study, 

11.3% of those on DPP4-i vs 11.8% on placebo had 

a primary endpoint event, being significant only for 

non-inferiority. A primary endpoint event is defined 

as a composite of death from CV causes, nonfatal 

MI or nonfatal stroke. Comparing principal 

secondary endpoint of death from CV cause, 

nonfatal MI or stroke, or urgent revascularization 

due to unstable angina revealed no significant 

difference between the 2 groups (12.7% and 13.4% 

respectively). From these results, rates of primary 

and secondary endpoints in T2DM patients with a 

recent acute coronary syndrome were similar to 

those on alogliptin as well as those on placebo. 

In a population-based cohort study in Taiwan 

[19], the CV safety of a DPP4-i (sitagliptin) was 

compared against a control in a similar population as 

the one used in the EXAMINE trial. Here, T2DM 

patients admitted to a hospital for acute MI were 

included. A total of 3282 patients were followed up 

for an average of 1.15 years. There was no 

significant difference found in the incidence of 

primary CV outcome, recurrent myocardial 

infarction, and ischemic stroke or CV death. In a 

TECOS trial, sitagliptin was compared to a placebo 

for MACE. A total of 14671 patients followed for 3 

years on an average were T2DM with known 

cardiovascular disorder. These included major 

coronary artery disease, ischemic stroke, a 

peripheral vascular disorder of atherosclerosis origin. 

A total of 839 patients on sitagliptin were compared 

to 851 on placebo. No significant difference was 

noted in both primary and secondary CV outcomes 

when checked for both non-inferiority and 

superiority. In another trial, the SAVOR-TIMI 53 

trial, patients previously diagnosed as T2DM with 

either a history of established CV disease (a positive 

history of clinical event associated with 

atherosclerosis involving the coronary, 

cerebrovascular or peripheral vascular system) or 

with multiple risk factors for vascular disease (male 

≥50 years or female≥ 60 years with either one of the 

following: dyslipidaemia, hypertension or active 

smoking). A total of 16492 patients were randomly 

assigned either saxagliptin or a placebo for a median 

follow-up period of 2.1 years.  A total of 613 

patients from the saxagliptin group vs 609 patients 

experienced a primary endpoint event, significant 

only for non-inferiority. In the modified intention to 

treat model, results were similar with 6.8% in the 

saxagliptin group vs 6.7%. A total of 1059 patients 

on saxagliptin vs 1034 had a major secondary 

endpoint. 

Development and progress of vascular 

complications in diabetic patients is a major problem. 

By assessing the MACE in previously compromised 

patients is an adequate and rapid method to assess 

the safety of the drug. In the trials reviewed, all 

researchers reported neutral or non-inferior CV 

outcomes as compared to controls. These may be 

due to the beneficial changes brought about by the 

use of DPP4-i previously described in this article. 

By improving the CV status, this drug does not 

increase the MACE incidence. However, since no 

definite improvement was seen, and all concluded in 

the DPP4-i being non-inferior to control. This may 

be due to the exposure to the drug not being long 

enough to reverse years of pro-atherosclerotic 

process.  Also, greater glycaemic differentiations (as 
greater HbA1C difference) between test and control 

groups have not shown definite macrovascular 
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benefit [29, 54, 55]. Moreover, a large proportion of 

patients in the trial received concomitant 

pharmacotherapy, such as statins, and these may 

have blunted the potential difference between study 

groups.  

DPP4-i and heart failure hospitalization 
frequency (HF) 

Together with assessing the MACE, the 

hospitalization incidence of HF was an outcome 

thoroughly assessed. The large multicentre trials have 

divergent conclusions concerning this outcome. In the 

population-based cohort study [19], the incidence of 

secondary outcomes, HF hospitalization, and 

percutaneous coronary revascularization was similar 

between the test and control groups. Subgroup 

analysis showed that patients with or without a 

previous history of HF had no higher risk for 

hospitalization as compared to the control. The risk of 

HF hospitalization did not increase in this study. 

Similarly, no significant difference in HF 

hospitalization rate was noted in the TECOS study. 

The incidence of the composite of hospitalization for 

HF or CV death as well as death from any cause was 

similar in both groups. Hence, the incidence of HF 

hospitalization in T2DM patients with the already 

established CV disorder was similar to the control 

group. 

In the SAVOR-TIMI 53 trial, when an individual 

component of the major secondary endpoint was 

examined, significantly more patients receiving 

sitagliptin were hospitalized for HF (3.5% vs 2.8%). 

Although the risk of having a primary endpoint did 

not increase in this trial as compared to control, the 

incidence of hospitalization for HF was increased. To 

be noted, among all the trials reviewed, the SAVOR-

TIMI 53 trial was the only one assessing saxagliptin. 

The reason for the increase in HF hospitalization is 

unclear. Since this trial assesses saxagliptin and no 

other trials assessing the same drug have reported an 

increase in HF hospitalization, the reason for this 

adverse effect may be due to saxagliptin only and not 

attributed to a drug-class effect.    

Conclusions 

From all the studies reviewed, it is shown that the 

use of DPP4-i has a beneficial effect on the CV health 

by positively affecting parameters in atheroma 

formation and improving vaso-relaxation. Also, it is 

non-inferior or neutral to other controls as per 

incidence of major adverse CV events. However, the 

unexplained increase in HF hospitalization in one 

study is the only adverse event encountered in these 

studies. This may be due to the use of saxagliptin, and 

may not be a drug-class effect. Apart from saxagliptin, 

which requires increased cautiousness when used, the 

other DPP4-i may be regarded as safe. For the effects 

to be properly appreciated, longer-term use of these 

drugs is required. Further studies assessing follow-up 

of patients on long-term DPP4-i use would help to 

better comprehend this drug.  
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