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Editorial
Over the past years, type 2 diabetes mellitus (T2DM) has become 

a global pandemic, both in developed and developing countries 
[1,2]. Its aetiology is multifactorial, including genetic factors, 
increasing age, obesity and insulin resistance [3]. Among these 
factors, obesity is of paramount importance, and its management 
can be of benefit [4,5].

Consequently, the ideal anti diabetic medication should promote 
weight loss or at least prevent further weight increase [6]. Sodium-
glucose cotransporter 2 inhibitors (SGLT-2is), i.e. dapagliflozin, 
empagliflozin, canagliflozin and others, represent a new class of 
agents approved for the management of T2DM, which promote 
weight loss [7]. Indeed, SGLT-2is promote glycosuria, thereby 
leading to: a) reduction of serum glucose; b) loss of calories through 
the urine [7-9]. Normally, around 90% of filtered renal glucose is 
reabsorbed in the first segment of the proximal tubule by SGLT-2. 
These agents prevent renal glucose re absorption by inhibition of 
SGLT-2 [7-9]. Interestingly, canagliflozin has an additional mode 
of action: at 300 mg, but not at 150 mg, it also reduces intestinal 
glucose absorption during the meal following drug administration 
[10].

By virtue of their mode of action, SGLT-2is are not dependent 
on insulin secretion and/or resistance [7,11]. Thus, they can 
be combined with any other glucose lowering agent, including 
insulin [7,11]. Moreover, they can even be used as a monotherapy 
in patients unable to tolerate metformin [7]. The mean HbA1c 
reduction with these agents is -0.66% vs. placebo and -0.06% 
vs. active comparator [12]. The mean weight loss is -1.8 kg [12]. 
Nowadays, there is evidence that SGLT-2 inhibitors may prove a 
therapeutic option even for patients with type 1 diabetes mellitus 
in the future, reducing weight and insulin dosage [13,14]. 

A very important advantage of SGLT-2is is that they do not 
cause hypoglycaemias [7,11,12]. This is because they do not act 
via insulin secretion. However, caution is needed when they are  

 
combined with sulfonylureas. Indeed, dose of the latter may need to 
be reduced to avoid hypoglycaemias, because a substantial amount 
of serum glucose is reduced via secretion in the urine [7,11,12].

Of particular relevance, SGLT-2is harbour numerous other 
beneficial actions [11]. Most importantly, empagliflozin and 
canagliflozin have been demonstrate to significantly and markedly 
reduce the composite endpoint of cardiovascular death, non-fatal 
myocardial infarction and non-fatal stroke, as well as hospitalisations 
for heart failure in randomised clinical trials including high-risk 
patients [15,16]. The mechanisms of these impressive beneficial 
actions relate to weight loss, reduction of blood volume, increase in 
haematocrit, sodium loss, reduced arterial calcification and others 
[17,18]. However, the exact role of these mechanisms remains to 
be elucidated [17,18]. The results of a cardiovascular trial with 
dapagliflozin are soon expected [19].

Empagliflozin, canagliflozin and dapagliflozin have also been 
evaluated in a large multinational registry of data from new users 
of these agents vs. other antidiabetic agents [20-22]. To adjust 
for differences in patient characteristics favouring or not SGLT-2i 
use, a meticulous propensity score matching was employed [20-
22]. The majority of patients received dapagliflozin in Europe and 
canagliflozin in the USA [20,21]. Impressively, reductions in total 
mortality, heart failure, cardiovascular deaths and major adverse 
cardiovascular events were seen [20,21]. A separate analysis of 
dapagliflozin is also available now [22]. Again, reductions of major 
adverse cardiovascular events, hospitalisation for heart failure, and 
all-cause mortality were observed with this agent [22].

Other beneficial actions of SGLT-2is include reduction of 
blood pressure [13] and serum uric acid [23], as well as improved 
serum lipids (reduction of triglycerides and increase of high-
density lipoprotein cholesterol) [13]. Moreover, they have been 
shown to reduce fatty liver infiltration [24,25]. The main proposed 
mechanisms of reduced blood pressure include osmotic diuresis, 
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mild natriuresis, weight loss, and possible nitric oxide release [26]. 
Of note, SGLT-2is have also been demonstrated to preserve estimated 
glomerular filtration rate (eGFR) and to reduce albuminuria and 
kidney damage [16,27,28].

What about untoward effects? The commonest are urogenital 
mycotic infections, most commonly in women [12,29]. Volume 
depletion, dehydration and hypotension might, theoretically, occur, 
but only in very old and frail patients [12,29]. Ketone bodies may 
be increased [30]. On very rare occasions, diabetic ketoacidosis 
without marked hyperglycaemia has been noted, but this is almost 
exclusively in insulinopenic or acutely ill patients, or in the setting 
of surgery and/or insulin withdrawal [15,31]. Canagliflozin-
associated fractures and lower-extremity amputations have been 
seen, while the underlying mechanism remains elusive [16].

Of note, SGLT-2is should not be initiated in patients with an 
(eGFR) < 60 ml/min [7,11,12]. In such patients, the anti diabetic 
effect is negligible. If a patient’s eGFR is reduced from above 60 to 
45-60 ml/min, then dose reductions are possible for empagliflozin 
and canagliflozin, but not for dapagliflozin [7,11,12].

In conclusion, SGLT-2is are very useful antidiabetic agents. Not 
only do they improve glycaemic control, but they also reduce body 
weight and blood pressure and harbour other beneficial properties 
[11,32,33]. Most importantly, they reduce cardiovascular morbidity. 
Thus, they are being increasingly used and they appear to have a 
very bright future in the management of T2DM [11].
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