
Dipeptidyl peptidase-4 (DPP-4) inhibitors for type 2 Diabetes Mellitus.  
 

QUESTION 

¿Should adults with type 2 diabetes mellitus be treated with dipeptidylpeptidase-4 inhibitors 
(such as sitagliptin), compared with other classes of oral hypoglycaemic medicines?   

 

CONTEXT Diabetes mellitus type 2 

WHO defines Diabetes Mellitus (DM) as a metabolic disorder characterised by chronic hyperglycaemia with 
alterations in the metabolism of carbohydrates, lipids and proteins as a consequence of a defect in the secretion of 
insulin, in its action or in both. In type 2 diabetes there is an insulin resistance and a deficit of it. Incretins (GLP-1 y 
GIP) are intestinal hormones that increase insulin secretion and inhibit the glucose depending secretion of 
glucagon. Incretins are quickly inactivated by the enzyme dipeptidyl-peptidase-4, which is widely distributed in 
tissues. The dipeptidyl peptidase-4 (DPP-4) inhibitors or glyptins prolong incretins’ life, increasing their biologic 

activity. Nowadays, there are two commercialised glyptines: vidagliptin and sitagliptin. The potential side-effects of 
DPP-4 inhibitors are neurogenic inflammation, increase in blood pressure, enhanced inflammation, allergic reactions 
and compromise of immune function. 

 

INTERVENTION Dipeptidylpeptidase-4 inhibitors 

Glycated hemoglobin (HbA1c
a)

 

Sitagliptin in monotherapy compared to another hypoglycaemic agent in monotherapy showed worse 
glycaemic control (higher values of HbA1c). Moderate quality evidence. 

Vidagliptin in monotherapy compared to another hypoglycaemic agent in monotherapy showed worse 
glycaemic control (higher values of HbA1c). High quality evidence 

The addition of sitagliptin to other hypoglycaemic agents (metformin, glimepiride, pioglitazone) showed 
better glycaemic control (lower values of HbA1c) compared to these hypoglycaemic agents alone. 
Moderate quality evidence 

The addition of vidagliptin to other hypoglycaemic agents (metformin, pioglitazone, insulin) did not have 
an effect on HbA1c compared to these hypoglycaemic agents alone. Moderate quality evidence. 

Weigh loss 

Vidagliptin in monotherapy compared to another hypoglycaemic agent (pioglitazon and metformin) in 
monotherapy produced less weight loss Low quality evidence. 

Adverse events 

Sitagliptin and vidagliptin in monotherapy or combined with other hypoglycaemic agents were not 
different in the occurrence of serious adverse events compared to placebo or to other hypoglycaemic 
drugs. Low quality evidence 

Sitagliptin showed a higher risk of all cause infections compared to other hypoglycaemic agents or 
placebo. Moderate quality evidence. 

Vidagliptid did not show differences in the risk of all cause infections compared to other hypoglycaemic 
agents or placebo. Low quality evidence.  

 



 

Summary of the Evidence 

Benefits 

 
 

A Cochrane systematic review (25 RCT, 12.864 patients) evaluated the treatment with 
DPP-4 inhibitors in monotherapy or in combination with other hypoglycaemic drugs 
compared to placebo or other hypoglycaemic drugs (search date: 2008). All the studies 
had a follow up of at least 12 weeks.[1]. 

Sitagliptin in monotherapy compared to another hypoglycaemic agent in monotherapy 
(metformin or glipizide) showed higher values in HbA1c (2 RCT, 592 patients, MD 0.33%, 

95%CI 0.18 to 0.48). The combination of sitagliptin with other hypoglycaemic agents 
(metformin, glimepiride, pioglitazone) showed a reduction in HbA1c of 0.4% with respect to 
another combination of hypoglycaemic agents (6 RCT, 2891 patients, MD -0.40, 95% CI -
0.47 to -0.33). 

Vildagliptin in monotherapy compared to another hypoglycaemic agent in monotherapy 

(glitazones, metformin) had worse glycaemic control with higher values in HbA1c (3 RCT, 
1764 patients, MD 0.3%, 95% CI 0.14 to 0.46). The combination of vidagliptin with other 
hypoglycaemic agents (metformin, pioglitazone, insulin) showed a marginally significant 
improvement in HbA1c compared to another combination of hypoglycaemic agents (5 
RCT, 1756 patients, MD -0.05%, 95% CI -0.10 to 0.01). 

Vidagliptin in monotherapy compared to pioglitazone (1 RCT) produced higher weight 
loss, but when compared to metformin (1 RCT), the latter was superior. The combination 

of both studies (despite their heterogeneity) showed that vidagliptin compared to these 
hypoglycaemic agents (metformin, pioglitazone) produced less weight loss (2 RCT, 865 
patients, MD 1.55, 95% CI 1.19 to 1.91). 

Risks 
 

Sitagliptine and vidagliptine in monotherapy or combined with other hypoglycaemic 
agents were not different in the occurrence of serious adverse events compared to 

placebo or to other hypoglycaemic drugs in monotherapy or in combination (Sitagliptine: 
11 RCT, 211 events, RR 0.97, 95% CI 0.29 to 3.23); Vidagliptine: 11 RCT, 172 events, RR 
0.87, 95% CI 0.64 to 1.17). Severe hypoglycaemia was not reported in patients taking 
sitagliptin or vildagliptin. 

All cause infections showed a statistically significant increase after sitagliptin treatment (8 

RCT, 490 events, RR 1.29, 95% CI 1.09 to 1.52) but did not reach statistical significance 
following vildagliptin (10 RCT, 787 events, RR 0.99, 95% CI 0.87 to 1.14). 

Applicability There is little data available on efficacy and safety of DPP-4 inhibitors compared to other 
hypoglycaemic agents. DPP-4 inhibitors have some theoretical advantages over existing 
therapies with oral antidiabetic compounds but should currently be restricted to individual 
patients. Long-term data on safety, especially on parameters of immune function, are 
needed before widespread use of these new agents. 

Comments 
 

The results of this review showed that IDPP-4 compared to other hypoglycaemic drugs 
resulted in a worse metabolic control. When assessing the addition of these agents to 
other hypoglycaemic drugs, the pronounced heterogeneity difficults interpretation of 
effects, but DPP-4 inhibitors seem to provide some additional benefit in metabolic control. 
Overall, sitagliptin and vildagliptin were well tolerated and no severe hypoglycaemia was 
reported. All-cause infections significantly increased after sitagliptin treatment although 
they did not reach statistical significance following vildagliptin therapy. 

 

Costs studies 
 

A Health Technology Assessment about newer agents for blood glucose control in type 2 
diabetes was found [2]. It assessed four classes of drugs: exenatide, DPP-4 inhibitors 

(sitagliptin and vidagliptin), long acting insulin analogues and glitazones. In terms of 
annual acquisition costs, among the non insulin regimes for a representative patient with a 
BMI of about 30 kg/m2, gliptins were the cheapest of the new drugs, with costs of between 
£386 and £461. Gliptins compared to glitazones appeared roughly equivalent in glycaemic 
effect, but gliptins had an advantage in avoidance of weight gain, which, together with their 
lower costs, gave them an edge. 

GLP-1: glucagon like peptide-1, GIP: glucose-dependent insulinotropic peptide. 

ª In type 2 DM, the HbA1C is only a weak surrogate variable of mortality and morbilidy associated to DM.  
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TABLE GRADE evaluation of clinical outcomes 

 

Numer of 
studies  (N) 

Outcomes Comparison  Type of 
evidence 

Quality Consistency Direct 
evidence 

Precision GRADE Comments 

2 (592 
patients) 

HbA1c Sitagliptin 
 
Other HA agent  

4 0 -1 0 0 Moderate Heterogeneity not justified 

6 (2891 
patients) 

 Sitagliptine 
combination 
therapy 
 
Another HA 
combination 

4 0 -1 0 0 Moderate Heterogeneity not justified 

3 (1764 
patients) 

 Vidagliptin 
 
Other HA  

4 0 0 0 0 High  

6 (1756 
patients) 

 Vidagliptin 
combination 
therapy 
 
Another HA 
combination 

4 0 -1 0 0 Moderate Heterogeneity not justified 

11 (211 
events) 

Serious adverse 
events 

Sitagliptin alone or 
in combination 
 
Placebo/other HA 
alone or in 
combination 

4 0 0 -1 -1 Low Comparison with other HA and 
placebo.  
Low number of events. 

11 (172 
events) 

 Vidagliptin alone 
or in combination 
 
Placebo/other HA 
alone or in 
combination 

4 0 0 -1 -1 Low Comparison with other HA and 
placebo. 
Low number of events. 

 



 

TABLE GRADE evaluation of clinical outcomes (continued) 

 

Numer of 
studies  (N) 

Outcomes Comparison  Type of 
evidence 

Quality Consistency Direct 
evidence 

Precision GRADE Comments 

8 (490 events) Infections Sitagliptin alone or 
in combination 
 
Placebo/other HA 

4 0 0 -1 0 Moderate Comparison with other HA and 
placebo. 
 

10 (787 
events) 

 Vidagliptin alone 
or in combination 
 
Placebo/other HA 
alone or in 
combination 

4 0 -1 -1 0 Low Comparison with other HA and 
placebo. Heterogeneity not 
justified 
 

2 (865 
patients) 

Change in body 
weight 

Vidagliptin 
 
Other HA  

4 0 -2 0 0 Low High heterogeneity no justified 

Type of evidence: 4 = RCT; 2 = Observational; 1 = non analytic / expert opinion 
HA: hypoglycaemic agent 


