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Abstract:

Chronic hyperglycemia in type 2 diabetes is responsible for both microvascular and
macrovascular complications that can lead to considerable morbidity and mortality. Several
studies have shown that maintaining good glycemic control can prevent or halt the progression of
these life threatening complications. With time a large number of type 2 diabetics fail to achieve
the recommended glycemic targets with diet, exercise and oral anti diabetic agents, and most of
them ultimately require insulin therapy. Actually many studies have shown that the early
introduction of insulin therapy for type 2 diabetes, will improve insulin sensitivity and secretory
capacity of the B-cells of the pancreas.

Introduction:

Type 2 diabetes is a highly prevalent disease; its incidence is even increasing especially in the
developing countries mainly because of the consequences of urbanization. It has been postulated
that with the growing problem of obesity, diabetes will become an even more prevalent threat ),
Type 2 diabetes produces, or is a contributor to considerable morbidity, mortality rate has been

estimated at 5.5% annually, more over the disease reduces life expectancy by 5-10 years @

Although there is no cure for diabetes, the United Kingdom Prospective Diabetes Study (UKPDS)
®) have shown the importance of strict glycemic control in reducing its associated morbidity and
mortality, in this study it was found that for each 1% reduction in HbAlc (Alc), there was a 21%
decrease in any endpoint related to diabetes and in diabetes related deaths, a 14% decrease in all-
cause mortality and myocardial infarction, a 43% decrease in amputation or death from peripheral
vascular disease, and a 37% decreased risk for microvascular complications, each of which was
statistically significant @) Although sulphonylureas therapy has been the mainstay of treatment for
type 2 diabetes for decades, the (UKPDS) reported that over a 6 years period about 53% of
patients who were randomized to receive treatment with sulphonylureas, needed additional
insulin therapy to maintain their glycemic control, reinforcing the concept that hyperglycemia in

type 2 diabetes is progressivew.

This article addresses the pathophysiology of type 2 diabetes, try to answer the question (why
early insulin?), discusses misconceptions about insulin and the problem of compliance.

Pathophysiology of type 2 diabetes mellitus:

This disease is characterized by hyperglycemia caused by defects in insulin secretion (B-cell
dysfunction) and insulin action (insulin resistance by the liver and muscle tissue)(s). In a
prospective study of Pima Indians'® (a group at high risk for developing diabetes), the insulin
secretory capacity were measured in subjects whose glucose tolerance went from normal to
impaired glucose tolerance, to diabetic.

During transition form normal to impaired glucose tolerance there was 27% decrease in the acute
insulin secretory response (AIR), which is the average incremental plasma insulin concentration



from the third to the fifth minute after the glucose bolus. During transition from impaired glucose
tolerance to diabetic there was an additional 57%decrease in AIR. Another controlled study " in
patients with type 2 diabetes have shown that the patients secreted about 70% less insulin than
control subjects. These two studies demonstrate that insulin secretory defect is a major factor and
also the B-cell defect is progressive overtime. This progressive failure in B-cell function seems to
be due to the toxic effect of hyperglycemia that results in apoptosis without compensatory
increase in B-cell proliferation @

So although most type2 diabetic patients are treated initially with diet, exercise and oral agents

but eventually most of them will require a treatment strategy that include insulin'.

Why early insulin?

In an insulin versus sulphonylurea study ©) from Sweden, newly diagnosed type2 diabetics
were treated with either glibenclamide or premixed insulin, and the C-peptide glucagone test
were performed yearly to check for the C-Peptide response which was shown to be increased
significantly in the insulin treated group after 1, and 2 years where as it was decreased in the
glibenclamide treated group.

Also the fasting pro insulin level had increased in the insulin treated group relative to the
glibenclamide treated group after 4 years of treatment. This showed that early insulin treatment
had favourable effect on B-cell function. In certain studies intensive insulin given for brief period
to newly diagnosed type 2 diabetics(lo’lz),or after failure to achieve glycemic goals(ls), had resulted
in improvement of insulin secretion and insulin sensitivity which lead to better glycemic control
which can then be maintained with diet, exercise and oral agents for many months thereafter, this
again reinforces the concept of starting early insulin therapy for type 2 diabetics.

Misconceptions about insulin

e The use of insulin has been associated with weight gain, which in turn has been considered a
major factor in insulin resistance. In the UKPDS, patients on intensive therapy gained more weight
than those on conventional therapy, patients taking insulin gained about 4 Kg compared to 1.7 Kg
for those on glibenclamide (14), yet patients in the intensive therapy group had fewer
microvascular complications, suggesting that tight glycemic control may be more important in
therapeutic-decision making. The use of metformin as an adjunct to insulin provides effective
glycemic control without significant weight gain (5]

e Because of the connection among hyperinsulinemia, insulin resistance, and cardiovascular risk
factors, the UKPDS ¥ compared cardiovascular events among patients randomized to
conventional life style and dietary management and those on tight glycemic control regimens with
sulphonylureas, metformin (in over weight patients), or insulin. No adverse affects on
cardiovascular outcomes were seen with any of the treatment including insulin. Further in the
DIGAMI study (16), the effect of intensive insulin therapy on patients with acute myocardial
infarction were assessed, after 1 year there was a significant reduction in mortality in the group
who received intensive insulin treatment, the absolute reduction in mortality was 11% (18 Even
further, Lakka etal reported that endogenous hyperinsulinemia has only a modest association with
increased cardiovascular mortality in middle aged men and that this relation-ship results mainly
from co morbid obesity, hypertension and dyslipidemia @7 "in addition, no published data link
exogenous insulin therapy with clinical cardiovascular disease. Also it has been reported that there
is improvement or neutral effects on other cardiovascular risk factors (total cholesterol, LDL
cholesterol, HDL cholesterol, Triglyceride, or hypertension) with insulin (8)



e Clinicians are often reluctant to introduce insulin because of the risk of hypoglycemia. Actually in
type 2 diabetes the rate of severe hypoglycemia are quite low. In Kumamoto study of type 2
diabetes (19), average Alc results were 7.1% and 9.4% for tight and conventional groups
respectively, however only mild hypoglycemic reactions occurred and at similar rates in both
groups. In the UKPDS (14), it was found that the rate of major hypoglycemia ( defined as episode
which require help from another person or medical intervention ) was higher for patients taking
insulin (2.3%) than for patients undergoing any other intensive therapy or conventional treatment
(<1%). Despite the higher risk of hypoglycemia, aggressive therapy with regimen that include
insulin can help to reduce morbidity and mortality associated with type 2 diabetes.

Compliance:
Many factors affect compliance. On part of the patient, the believe that the benefits of the

therapy are worth the consequences, readiness to change, literacy level, knowledge, competence,
skills and a good support system work together to influence the patients acceptance of the
therapy. The regimen itself is also a factor, if it is difficult, costly, or has many side effects,
compliance may diminish 29 | the treatment of type 2 diabetes with insulin, reluctance to inject
oneself and fear of weight gain or hypoglycemia may hinder compliance )

Physicians need to explain to their patients that type 2 diabetes is a progressive disease and that
they will need insulin at some point, they need to dispel myths associated with insulin use, allay
patients fears, and assure them that insulin will likely improve their symptoms, enhance quality of
life, and provide a sense of well-being.

On part of the physician, there may also be some difficulties in starting insulin, concern
regarding hypoglycemia, patients fear of needles, and the time necessary to teach self-injection
can all emerge as barriers to insulin use

Actually the problem of needle injection is made much less important with the wider use of pen
injector and the comfort it provides.

Conclusion:

With the prevalence of diabetes on the rise and with the recognized need for strict glycemic
control to prevent and halt the progression of complications, strategies for aggressive treatment
must be put into effect. Such strategies might include the early use of insulin, alone or in
combination with other anti diabetic agents, physician must weight the risk associated with the
use of insulin against the expected benefits.
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