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Diabetes is one of the leading causes of death and 
disability worldwide and affects people regardless 
of country, age, or sex. It is a metabolic disorder 
resulting from a defect in insulin secretion, insulin 
action, or both. Type 2 diabetes, which makes up 
the bulk of diabetes cases, is largely preventable 
and, in the majority of cases reversible. However, 
research evidence indicates that diabetes 
prevalence is increasing worldwide. The gloomy 
picture is that the prevalence of uncontrolled 
diabetes is increasing at a galloping pace despite 
taking antidiabetic medications. A lot of factors 
might be implicated in the menace. Some of these 
have already been explicitly described and some 
have not been described yet or inconspicuously 
described. The major gap in the management of 
Type 2 diabetes lies in the mismatch between the 
evidence gleaned from the research and clinical 
practice. This highlights the need for a more 
comprehensive understanding of the disease and 
innovative strategies to bridge the gap between 
research evidence and clinical practice. To have a 
clear concept of the facts and fallacies of type 2 
diabetes, let us first have a look at the 
pathophysiology of type 2 diabetes and the 
conventional treatment approaches to achieve 
control over the disease.

Following ingestion of food, foods that contain 
carbohydrates are converted into glucose. Most of 
this glucose is sent to bloodstream, causing a rise 
in blood glucose levels, which prompts the 
pancreas to produce insulin. The insulin captures 
the glucose from the blood and take to the target 
cells (primarily muscle cells, and partly 
hepatocytes and adipocytes), where they are 

metabolized to release energy. The leftover 
glucose is either transformed into glycogen and is 
temporarily stored in the liver and muscles to be 
used as fuel in between meals or turned into fat to 
be deposited in the adipocytes. As the glucose 
enters the cells, blood glucose levels fall. Four to 
six hours after eating, this drop reaches a point 
where the pancreas produces glucagon to offset 
the effects of insulin. This hormone then signals 
the liver and muscle cells to convert the stored 
glycogen back into glucose, by a process known 
as gluconeogenesis. These cells then release the 
glucose into the bloodstream so the other cells 
can use it for energy. This whole feedback loop 
with insulin and glucagon is constantly in motion 
to keep the blood sugar levels from dipping too 
low ensuring a steady supply of energy. With type 
2 diabetes, the body makes insulin, but 
insulin-dependent glucose-utilizing cells do not 
respond to the action of insulin the way they 
should. This is known as insulin resistance. 
Consequently, the cells are not able to take in 
glucose from the bloodstream leading to a higher 
blood sugar level. However, the persistent 
hyperglycemia goes on sending signals to the 
β-cells of the pancreas to produce an increasing 
amount of insulin; nonetheless, this extra insulin 
is unable to surmount the resistance established 
by the target cells. Over time, some of the β-cells 
turn fatigued and produce less insulin, which 
further increases the blood sugar levels. Thus, 
type 2 diabetes is characterized by both 
hyperglycemia and hyperinsulinemia (Fig.1).

Faced with this backcloth what could be the aim of 
an ideal treatment? Before discussing the issue, it 
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would be worthwhile to discuss what consequences 
may result from hyperglycemia & hyperinsulinemia if 
not treated. While constantly high blood sugar 
levels can cause microvessel diseases leading to 
blindness, renal failure, amputation, neuropathy, 
etc. persistently high insulin resistance leads to the 
development of metabolic syndrome (central 
obesity, fatty liver disease, hypertension), ischemic 
heart disease, stroke, dementia, and so on.2

The ongoing antidiabetic regimens focus solely on 
controlling blood sugar to prevent blood 
sugar-related complications from happening and 
completely ignore the problem resulting from 
insulin resistance. Rather treatment makes the 
second problem (insulin resistance) even worse, 
particularly if it is done with insulin. Why a type 2 
diabetic is treated with insulin when there is 
enough insulin in the body and the existing insulin 
has failed to do its job of introducing glucose into 
the target cells? It is still a myth. So, there is a 
distinct gap between research data and clinical 
practice.

Physicians generally equate controlling sugar with 
diabetes control. But it would not be wise to forget 
that the presence of sugar in the blood is merely a 
sign of diabetes, not the disease diabetes itself. 
Type 2 diabetes is a metabolic disorder and its 

root cause is insulin resistance. An individual is 
said to have insulin resistance, when his target 
cells (muscle cells, hepatocytes and adipocytes), 
cannot respond well to the action of insulin and 
fail to receive glucose from the blood for energy. 
To overcome it, the pancreas tries to make more 
insulin. For a while, this works and blood sugar 
levels stay normal. However, over time, the 
pancreas won’t be able to keep up and blood 
sugar levels rise until prediabetes and frank 
diabetes develop. The initial treatment of T2DM 
usually starts with Metformin with the therapeutic 
goals being to achieve and maintain glycemic 
targets, mitigate hypoglycemia and reduce the 
development of complications that lead to 
morbidity and mortality, especially cardiovascular 
disease.3,4 As type 2 diabetes progresses, with 
loss of β-cell function and increased insulin 
resistance, the use of agents utilizing pathways 
dependent on insulin becomes increasingly 
difficult. The majority of patients fail to achieve 
their target control of glycosylated haemoglobin 
(HbA1c) with failure rate being approximately 
63%.3-5 In addition, steady increases in weight are 
observed in patients with type 2 diabetes.6,7 Thus, 
there is still a great unmet need for effective and 
well-tolerated anti-diabetes agents that can be 
used in combination with existing treatments to 
improve glycemic control in patients with type 2 
diabetes, in particular without the risk of 
hypoglycemia and weight gain. Therefore, when 
metformin fails to achieve glycemic control, 
add-on combination therapy with two oral 
anti-diabetes agents is tried.8 When these 
combinations also fail, another oral hypoglycemic 
agent or insulin is added to achieve glycemic 
control. The addition of insulin helps achieve 
glycemic control but further aggravates the 
condition of insulin resistance leading to even 
more weight gain. As an example, in the study of 
Henry et al.9 the mean daily insulin dose required 
to reduce the HbA1c from 7.7 to 5.1% was 100 ± 
24 U/d and was associated with a weight gain of 
8.6 kg during a period of 6 months.

This grave situation of type 2 diabetes treatment 
spontaneously instills some questions in the mind 
of a medical scientist. Why do the ongoing 

Fig. 1. Maintenance of blood glucose levels by glucagon and
insulin (Röder et al1) 
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antidiabetic regimens fail one after another in 
bringing control over the disease? Is it enough to 
introduce glucose into the cells forcibly? Have we 
ever thought what could be the fate of this glucose 
if it is not used as energy? Are the cells in a 
position to make use of this glucose? Probably 
not. The cells are not metabolically active enough 
to utilize all the glucose introduced into the cells 
by an antidiabetic agent, for majority of the 
diabetic individuals are not accustomed to lead an 
active life. So, their cells are not metabolically 
active enough to receive enough glucose to 
produce energy. That’s why they are opposing the 
action of insulin. In such a situation if glucose is 
introduced into the cells by boosting the action of 
existing body insulin with additional insulin from 
outside sources, what could happen? The excess 
glucose in the blood (the sign of diabetes) will 
disappear, but the excess insulin will undoubtedly 
cause all its ill effects – an increase in obesity, 
non-alcoholic fatty liver disease (NAFLD), 
dyslipidemia (high triacylglyerol, low HDL, small 
dense LDL particles), hypertension, endothelial 
dysfunction, prothrombotic state, inflammation, 
ischemic heart disease, stroke, and so on.10 It is 
for this reason, that almost all diabetic patients 
acquire one or more of these complications at one 
stage of their life, despite some of them 
maintaining a good glycemic control. The glucose 
unused by the cells is transformed into fat 
(triglycerides) with increasing levels of serum 
triglycerides. Elevated serum triglyceride levels 
tend to be associated with increased risks of CVD.                           

Studies conducted both in vivo and in vitro have 
shown that insulin, particularly at high 
concentrations, accelerate the atherosclerotic 
process through a variety of pathways. These 
include (i) stimulating de novo lipogenesis, which 
increases LDL synthesis and secretion11-13 as a 
result of SREBP-1C activation and inhibition of 
acetyl–coenzyme A carboxylase,14,15 (ii) increased 
growth and proliferation of vascular smooth 
muscle cells,16-23 (iii) activation of genes 
implicated in inflammation,24-28 (iv) increased 
collagen synthesis, 24,29,30 and (v) enhanced 
transport of LDL cholesterol into arterial smooth 
muscle cells.31,32 In line with these in vitro actions 

of insulin, numerous in vivo studies have shown 
that chronic insulin administration in chickens,33 
rabbits,34 and dogs35 speeds up the atherogenic 
process. In addition, a 7–10 day insulin infusion 
induces hypertension despite maintaining 
euglycemia;36 conversely, a brief physiologic 
hyperinsulinemia in humans results in pronounced 
salt retention.37 Finally, it has been noted that 
insulin therapy in humans is linked to weight 
gain,9,38 frequently in conjunction with the 
development of hypertension and atherogenic 
dyslipidemia.39 Inflammation brought on by fat 
deposits in the artery wall,28,40,41 directly 
encourages atherogenesis 42-45 and results in 
endothelial dysfunction46, which is linked to 
accelerated atherosclerosis and insulin 
resistance.47,48 The ORIGIN study49 frequently 
used as evidence that atherosclerosis is not 
facilitated by insulin. However, the mean insulin 
replacement dose in the ORIGIN study was ∼34 
U/d, which is fairly comparable to the daily 
secretory quantity of insulin in subjects with 
normal glucose tolerance (NGT).50 In contrast, 
many T2DM patients need >100 U/d to get their 
HbA1c back to normal (< 6.5 - 7.0%),9,51-53 and 
the resulting elevated insulin levels have the 
potential to trigger the many inflammatory and 
atherogenic pathways mentioned previously. A 
body of research data has demonstrated that 
insulin resistance is a defining trait of nonalcoholic 
fatty liver disease (NAFLD), even in lean subjects 
with the disease.54–56 Moreover, nonalcoholic 
steatohepatitis (NASH) individuals have a higher 
risk of cardiovascular disease (CVD).57,58 Apart 
from insulin resistance, persons diagnosed with 
non-alcoholic steatohepatitis (NASH) exhibit 
several other cardiovascular risk factors, such as 
inflammation and dyslipidemia.

Thus, the facts generated from the above 
discussion about type 2 diabetes and fallacies 
evident in its treatment seem to be in complete 
mismatch. The present treatment seems to be 
causing more harm to the patients than to do 
good. The treatment intends to controlling blood 
sugar (the manifestation of the disease), rather 
than to alleviate the root cause of the disease 
(insulin resistance). In fact, the so-called 
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treatment makes insulin resistance even worse 
with appearance of all its side-effects. So, it would 
not be exaggerated if we say, the present 
treatment of type 2 diabetes is pushing the 
patients towards early death and disability. Then 
what is the way out? Of course, there is a way out. 
Wait for the next editorial and think of what could 
be the solution.       
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