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Introduction
The T2D is a metabolic disease widely distributed worldwide, 

whose incidence is expected to increase in the future decades un-

til reaching approximately 380 million of affected persons in 

2025.1 Therefore, the different health systems consider its diag-

nosis and early treatment as an essential tool to avoid its progres-

sion and the onset of complications at long term, with the conse-

quent social, health and economic load. The metadiabetic 

complications are divided into microangiopathics, neuropathy, 

nephropathy and diabetic retinopathy, and macroangiopathics as 

the coronary vascular disease, the ictus, and the peripheral arte-

riopathy, mainly of the lower limbs.

At present there are several drugs that try to correct the physio-

pathologic alterations that these patients show by means of diffe-

rent approaches. At present, we count with several oral antidia-

betic drugs (OAD) in the market: metformin, of which the 

mechanism of action is on the reduction of the hepatic glycoge-

nesis; thiazolidinediones, based in the reduction of the peripheral 

insulin resistance; sulphonylureas and glinides, stimulators of the 

endogenous insulin secretion by means of different mechanisms 

on the pancreatic cell, and inhibitors of the alpha-discaridase, 

able to reduce the digestive absorption of the carbohydrates. 

Though all of them have hypoglycemiant effects, the differences 

regarding to effi ciency, tolerability and adverse effects suggest a 

limiting factor for their use, either in monotherapy or combined.

Development of the drugs with incretin 
eff ects
Drugs have been designed during the last years that strengthen 

the so-called “incretin effect”, stated after proving a greater pan-

creatic insulin secretion after an intake of oral glucose than after 

its parenteral administration.2 This made the gastrointestinal hor-

mones to be identifi ed which caused such effect, isolating two 

molecules as the main effectors: the glucagon like peptide 1 

(GLP-1), produced in the ileal L cells, and the glucose-dependent 

insulinotropic polypeptide (GIP), synthesized in the K cells of 

the duodenum and the jejunum. 

It has been proved that in the patients with T2D the secretion 

of both hormones is altered, therefore its strengthening has been 

studied as a probable hypoglycemiant mechanism. Two types of 

molecules have been produced: the agonists of the GLP-1 recep-

tor (liraglutide and exenatide) and the inhibitors of the dipeptidyl 

peptidase 4 (DPP-4), among which the saxagliptin, the sitagliptin 

and the vildagliptine can be found. The agonists of the GLP-1 re-

ceptor have been designed as alternatives to the GLP-1 with a 

more extended mean life, as the endogenous peptides that are de-

graded in minutes after its release to plasma. Applied on murine 

models and human cells in vitro, a stimulator effect of pancreatic 

beta-cells replication and a reduction of the apopthosis have been 

suggested.3 They require the administration by subcutaneous 

route.

The DPP-4 is a widely distributed molecule in the organism and 

is in charge of degrading the GLP-1 and the GIP, among other en-

dogenous polypeptides. Its inhibition extends the mean life of the-

se incretinic hormones, so the pancreatic response to the intake is 

of a greater glucose-dependent insulin secretion and a reduction of 

the postprandial glucagon. All these possible benefi ts have tried to 

be demonstrated in clinical trials that could express in a better con-

trol at short and long term of the diabetic population. 

Saxaglitpin, a new inhibitor of the DPP-4
The saxagliptin (fi gure 1) is a strong and selective inhibitor of the 

DPP-4 with a low affi nity for the DPP-8 or DPP-9 enzymes,4-6 

that are mainly expressed in several cells of the immunitary sys-

tem. Its usual dosage is of 5 mg/day, in mono dose. This is pos-

sible due to the duration of the inhibition of the DPP-4 over 24 

hours.6
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Efficiency
The saxagliptin has been evaluated in monotherapy, in an initial 

combination with metformin and as added drug to other OADs in 

patients with T2D, obtaining good results in the different studies. 

The dose of saxagliptin approved in Spain is of 5 mg as additio-

nal therapy in combination, in adults with T2D who do not achie-

ve an adequate glycemia control with the treatment in monothe-

rapy with metformin, a sulphonylurea or a tiazolidindions.5 It has 

no indication in monotherapy as initial combination treatment 

with metformin.

In monotherapy, in patients without previous treatment, saxa-

gliptin 5 mg daily has proved relevant reductions of the HbA1c af-

ter 24 hours of treatment of –0.46%,7,8 that substantial as from 

week 4 of the treatment; reduction of fasting glycemia of –9mg/

dL as from the second week, reductions of the glycemia after 120 

minutes after an oral glucose overload (OGO) of –43 mg/dL,8 

and a higher percentage of patients within the objectives compa-

red to placebo (38 vs. 24%). Moreover, it increases the insuline-

mia and the postprandial C peptide and the HOMA-2β index vs. 

placebo.8

In initial combination with saxagliptin (5 mg daily) with met-

formin,9 the results published after 24 hours of treatment are as 

follows: reduction of the Hba1c of –2,5%, reduction of the fasting 

basal glycemia in –60 mg/dL, reduction of the glycemia after 

120 minutes of OGO of –138 mg/dL, percentage of patients who 

achieve the glycemic targets (Hba1c <7%) of 60.3% and improve-

ment of the HOMA-2β. The effi cacy of sixtagliptin 5 mg daily 

has also been proved as added treatment to patients previously 

treated with glibenclamide,10 metformin11 and tiazolidindions12 

(results granted, respectively, in relation to the mean change of 

week 24 compared to the basal situation), with improvements 

of Hba1c (–0.64, –0.69 and –0.94%), fasting basal glycemia (–10, 

–22.3 and –18 mg/dl), glucose after 120 minutes after OGA 

(–34 mg/dl for glibenclamide, –58,2 mg/dl for metformina and 

–72 mg/dl for tiazolidindions). The HOMA-2β increased when 

the saxagliptin was added to the treatment with metformin11 and 

with tiazolidindions,12 without observing changes when adding 

sulphonylureas.10

Table 1 depicts a summary of the effi cacy of saxagliptin 5 mg 

daily added to the previous hypoglycemiant treatment.

Safety and tolerability 
In general, it is a well-tolerated drug and with scarce side effects. 

The most common adverse effects with saxagliptin 5 mg are the 

urinary infections and the respiratory tract infections, and the 

headaches.6

No cardiovascular safety alert has been identifi ed in the retros-

pective analysis of the phase II and III clinical trials, and certain 

tendency towards the reduction of the cardiovascular events13 

seems to exist. This hypothesis of cardiovascular protection shall 

be evaluated in a prospective and randomized clinical trial, about 

the safety of saxagliptin vs. a standard therapy in patients with 

T2D and with high risk of suffering cardiovascular events.13 The 

observed slight increase of the lymphocyte count is not associa-

ted to relevant clinically adverse reactions.5 Finally, there is a low 

risk of hypoglycemias and a weight increase with the treatment 

with saxagliptin.5

The experience in clinical trials with saxagliptin in patients 

with moderate-serious renal failure is limited and it has been ob-

served that the exposure to its principal metabolite increases on 

the mild failures.14 Therefore, its use is not recommended in this 

population of patients.5

The concomitant administration of saxagliptin and inducers of 

the CYP3A4/5 different from rifampin, as carbamazepine, dexa-

methasone, phnobarbital and phenytoin, has not been evaluated, 

though it might produce a reduction of the plasmatic concentra-

tions of the saxagliptin and an increase of the concentration of its 

principal metabolite. The glycemic control should be evaluated 

carefully when saxagliptin is used concomitantly with a potent 

inducer of CYP3A45. Its concomitant use with other drugs, as di-

goxin, simvastatin or rifampicin does not require adjustment.5,6 It 

does not have to be adjusted either in elderly patients, even 

Table 1. Summary of the clinical efficiency of saxagliptin 5 mg daily, added to the previous hypoglycemiant treatment

Drug Comparator Hba1c reduction
(%)

FPG reduction
(mg/dl)

Patients with Hba1c <7%
(%)

Metformin11 Placebo –0.69 –22.03 44

Glibenclamide10 Increase of the dose of glibenclamide –0.64 –10 22.8

Rosglitazone or pioglitazone12 Placebo –0.94 –18 41.8

FPG: fasting plasmatic glycemia; HbA1c: glycosylated hemoglobin.

Figure 1. Structure of the saxagliptin. Modified from Tahrani et al.4
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though the experience in patients’ ≥75 years old is very limited, 

therefore precaution should be taken when it has to do with this 

population.5

The tolerability and safety of the saxagliptin in combination 

with insulin has not yet been studied.

Conclusions
The saxagliptin is a new OAD drug corresponding to the group 

of inhibitors of the DPP-4. It has proved clinical effi cacy in seve-

ral clinical trials to improve several glycemic control parameters, 

included the Hba1c, both in monotherapy and in combination 

with other OAD which have a wide clinical experience. Its co-ad-

ministration with insulin has to be assessed yet. It shows a good 

safety profi le, with low incidence of hypoglycemia’s and weight 

increase.

Thanks to its pharmacology advantages and its daily mono do-

se dosage, it will probably turn into a therapeutic tool of frequent 

use in the clinical practice for the treatment of T2D, as it bases 

itself on a new action mechanism developed during the last years 

and an addition to other OADs. ■
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