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Introduction 
Diabetes mellitus is a chronic disease that is growing in prevalence worldwide. 
Canadian data from the National Diabetes Surveillance Strategy demonstrate a 
prevalence of 4.8% among adults, with the vast majority having type 2 diabetes. 
With the growing elderly Canadian population, the rising prevalence of obesity 
and the alarming increase in childhood and adolescent type 2 diabetes, the 
burden of this disease will continue to grow. Aggressive glycemic control has 
been demonstrated to decrease microvascular and perhaps macrovascular 
complications, although the latter claim remains controversial. The Canadian 
Diabetes Association 2003 Clinical Practice Guidelines for the Prevention and 
Management of Diabetes in Canada recommends a target hemoglobin A1c 

concentration of 7.0% or less for all patients with diabetes and, for those in 
whom it can be safely achieved, a target hemoglobin A1c concentration in the 
normal range (usually ≤ 6.0%).Although nonpharmacologic therapy (e.g., diet, 
exercise and weight loss) remains a critical component in the treatment of 
diabetes, pharmacologic therapy is often necessary to achieve optimal glycemic 
control. 

Pathogenesis of Diabetes 

Postprandial elevations in serum glucose levels stimulate insulin synthesis and 
release from pancreatic β cells. Insulin secreted into the systemic circulation 
binds to receptors in target organs (skeletal muscle, adipose tissue, liver). 
Insulin binding initiates a cascade of intracellular signal transduction pathways 
that inhibits glucose production in the liver, suppresses lipolysis in adipose 
tissue and stimulates glucose uptake into target cells (muscle and fat) by 
mechanisms such as the translocation of vesicles that contain glucose 
transporters to the plasma membrane. 

Type 2 diabetes is a metabolic disorder that results from complex interactions 
of multiple factors and is characterized by 2 major defects: decreased secretion 
of insulin by the pancreas and resistance to the action of insulin in various 
tissues (muscle, liver and adipose), which results in impaired glucose uptake. 
The precise molecular mechanism of insulin resistance is not clearly 
understood, but deficits in the postinsulin receptor intracellular signalling 
pathways are believed to play a role. 

Novel drugs were less frequently used as initial therapy. Incidence of patients 
with dual combination of MET + DPP-4 inhibitors was the highest but remained 
unchanged (5%). Incidence of patients with monotherapy with GLP-1-RA 
increased from 1% to 4%, that of DPP-4 inhibitors from 2% to 3% and that of 
SLGT-2 inhibitors from 1% to 2%. Incidence of patients with dual combination 

of MET + SGLT-2 inhibitors exhibited a continuous increase over time from <1% 
to 3% 

The number of patients with initial MET monotherapy was 113,256. Novel 
drugs with cardiovascular/renal benefit were less frequently added than other 
drugs in the subsequent six year after MET initial monotherapy (incidence rates 
of patients with GLP-1-RAs: 2%, 3%, and 4%; with SGLT-2 inhibitors: 4%, 6%, 
and 8%; for comparison incidence rates with DPP-4 inhibitors: 7%, 11%, and 
14%; with SU: 11%, 17%, and 21%; with INS: 2%, 4%, and 5%, at months 24, 
48, and 72, respectively) 

Metformin 

Traditional medicine used French lilac for treating diabetes for centuries, and 
guanidine compounds were derived from its extract in 1920s. These 
compounds exhibited hypoglycaemic effects in animals but were later 
withdrawn due to hepatotoxicity in patients. The biguanides, phenformin and 
MET are derived from guanidines and were introduced in 1950's. 

Traditional medicine used French lilac for treating diabetes for centuries, and 
guanidine compounds were derived from its extract in 1920s. These 
compounds exhibited hypoglycaemic effects in animals but were later 
withdrawn due to hepatotoxicity in patients. The biguanides, phenformin and 
MET are derived from guanidines and were introduced in 1950's. 

Cardiovascular safety 

Although the UKPDS reported reduced mortality in the SU arm of intensive 
treatment, many authorities are concerned that SUs have not been subject to 
rigorous cardiovascular evaluation. This concern was raised as early as 1970 
when a report from the University Group Diabetes Program (UGDP) found that 
the mortality of non-insulin-dependent patients treated with tolbutamide was 
approximately 2 ½ that of those treated with diet alone. 

Mechanism of action and efficacy 

This group of insulin secretagogues works through binding sites on beta cells 
that are both distinct and similar to those of SU. These drugs work by 
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stimulating first-phase insulin release but not second-phase release. Thus, these 
drugs are less likely to produce late or fasting hypoglycaemia compared with 
SUs. These drugs exert this effect as they close the potassium channels of the 
beta cell and open the calcium channel, thus inducing insulin exocytosis. 

Conclusion  

Their use should be individualized according to the health status and preference 
of the patient, keeping in mind their efficacy and side effects. Metformin remains 
the drug of choice in monotherapy, and the others are added to it. However, SUs 
is becoming less favourable as they may produce hypoglycaemia. 
Cardiovascular risk has received more attention and should be investigated 
thoroughly before licensing newer agents. 
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