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Rationale for Early Use of Insulin Therapy is supported by an educational grant from 

Novo Nordisk Inc. It has been accredited by the American Association of Diabetes 

Educators (AADE) for nurses, pharmacists, and dietitians.



The following program is a taped presentation by Jerry Meece.

Jerry Meece is owner and Director of Clinical Services of Plaza Pharmacy and 

Wellness Center in Gainesville, Texas, one of the first freestanding pharmacies in 

the country to achieve Provider Education Recognition from the American Diabetes 

Association. 

In addition to serving on numerous consultant and advisory boards for health care 

and pharmaceutical companies, he has served on the Board of Directors for the 

American Association of Diabetes Educators and was elected to their Executive 

Board in the position of Vice President.

Mr. Meece speaks both nationally and internationally on the subject of diabetes, and 

clinician/patient behavior in the health care setting. He has also written many 

articles on diabetes care and insulin use in the patient with diabetes.

Mr. Meece has won many awards including the Innovative Practice Award by the 

Texas Pharmacy Association, the Legislative Leadership Award by the American 

Association of Diabetes Educators, and the Individual Educational Excellence 

Award by the Texas Pharmacy Association.

We will now join Mr. Meece.
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The ultimate goal of diabetes treatment is to ameliorate or reduce the risk of 

microvascular and macrovascular complications associated with the disease. To 

that end, therapy is focused on reducing blood glucose (BG) to achieve specific 

glycemic targets to minimize the risk of complications. Although oral antidiabetes 

drugs (OADs) are frequently used as first-line agents for type 2 diabetes, insulin 

therapy is often more efficient in lowering BG and should be recommended and 

used much earlier than it is current practice. This presentation will review the current 

understanding of the pathophysiology of type 2 diabetes as well as data from 

randomized controlled trials to support the early use of insulin therapy.
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By completing this program, the participant will be better able to:

Å Explain the importance of attaining glycemic goals and data showing that many 

patients with type 2 diabetes do not attain these goals

Å Describe data from clinical studies showing that early initiation of insulin therapy 

is effective and safe

Å Discuss the new recommendations concerning the timing of insulin initiation in 

the 2009 American Diabetes Association (ADA)/European Association for the 

Study of Diabetes (EASD) consensus algorithm for the management of 

hyperglycemia in type 2 diabetes and the significance of these 

recommendations

Å Discuss educational initiatives that can help to lessen clinical inertia and 

psychological resistance to insulin therapy



This slide shows the major types of diabetes and their prevalence.

Type 1 diabetes accounts for 5% to 10% of cases, and type 2 accounts for 90% to 

95% of cases.

Overall, gestational diabetes (GDM) complicates approximately 7% of US 

pregnancies, but its prevalence ranges from approximately 1% to 14% in different 

populations. GDM is first diagnosed during pregnancy and usually remits after 

delivery. In the postpartum period, however, between 5% and 10% of patients 

diagnosed with GDM are found to have another type of diabetes, usually type 2 

diabetes. Women who have had GDM have a 40% to 60% chance of developing 

overt diabetes in the next 5 to 10 years.

Other types of diabetes account for 1% to 5% of diagnosed cases. These types 

result from specific genetic conditions, surgery, medications, infections, pancreatic 

disease, and other illnesses. Depending on their cause, these forms of diabetes 

may be chronic or acute.
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This graph, which is based on data from the National Health and Nutrition 

Examination Survey (NHANES), shows that the prevalence of diabetes in the 

United States is rising. During the most recent survey period, 10.2% of adults 20 

years of age and older had diabetes.

Additional analyses showed marked differences in diabetes prevalence by race and 

ethnicity. For the 2003ï2006 survey period, 8.8% of the white non-Hispanic 

population, 16.0% of the black or African American population, and 15.7% of the 

Mexican American population had diabetes.

Approximately 25% of participants in the 2003ï2006 survey had undiagnosed 

diabetes, meaning that they had a fasting BG/(FBG) of at least 126 mg/dL and no 

reported physician diagnosis.

The prevalence of type 1, type 2, and GDM is rising, but the most dramatic increase 

has been observed in type 2 diabetes. Although type 2 diabetes is sometimes 

referred to as ñmaturity-onset diabetes,ò there is a significant increase in the 

prevalence of type 2 diabetes in children and adolescents, especially within ethnic 

groups with a high susceptibility to type 2 diabetes. Today, up to 45% of children 

with newly diagnosed diabetes have type 2 diabetes.
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This slide shows that diabetes is associated with high rates of long-term 

complications that are attributable, in part, to hyperglycemia. In the United States, 

60% of people with diabetes have at least 1 long-term complication.

Macrovascular complications associated with diabetes include congestive heart 

failure, myocardial infarction, coronary heart disease, and stroke. Persons with 

diabetes have rates of cardiovascular (CV) and cerebrovascular disease that are 2 

to 4 times higher than rates for persons without diabetes.

Microvascular complications of diabetes include nephropathy, represented in the 

graph by chronic kidney disease; neuropathy, represented here by foot problems; 

and retinopathy, represented here as eye damage. Diabetes is the leading cause of 

kidney failure, blindness, and nontraumatic amputations in the United States.
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According to death certificate reports for 2006, diabetes is the seventh leading cause 

of death in the United States, responsible for more than 72,000 deaths per year. In 

2005, the last year for which data are currently available, diabetes contributed to nearly 

234,000 additional deaths per year.

Overall, people with diabetes are twice as likely to die than people of similar age 

without diabetes.

In persons at least 50 years old, diabetes decreases life expectancy by 7.5 years in 

men and by 8.2 years in women.
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This graph shows data on the relationship between diabetes complications and 

mortality in the Translating Research Into Action for Diabetes (TRIAD) study. This 

study analyzed data from health plans and provider groups serving approximately 

180,000 patients with diabetes.

Risk factors for death were determined by analyzing data from 8733 individuals with 

diabetes who were followed from 2000 to 2004.

Of the 791 deaths reported during that period, CV causes contributed to 68% of 

deaths. The presence of macrovascular disease increased the risk of dying from 

any cause by 46% and from a CV cause 2.4-fold.

The presence of nephropathy increased the risk for all-cause mortality 2.4-fold.
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This shows age-adjusted death rates for diabetes per 100,000 population for the 

period 1950 to 2006. Because data are derived from death certificates, it was not 

possible to differentiate Hispanics or Latinos from white non-Hispanics until 1990.

Despite numerous advances in diabetes care over this 56-year period, the diabetes 

death rate in the overall population was essentially the same in 1950 and 2006, at

approximately 23 per 100,000 population. However, the death rate in blacks or 

African Americans nearly doubled during this period, from 23.5 to 45.1 per 100,000.

Although death rates improved in all groups between 2000 and 2006, they remained 

markedly higher in Hispanics or Latinos and in blacks or African Americans than in 

white non-Hispanics. Compared with white non-Hispanics, the death rate was 1.5 

times greater in Hispanics or Latinos and 2.2 times greater in blacks or African 

Americans.

Part of the lack of improvement or increase in diabetes death rates shown here is 

due to more conscientious reporting of diabetes-related deaths on death certificates 

in recent years. However, these trends also reflect lack of access to medical care or 

inadequate care within some segments of the US population.
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The ADA sponsored an extensive analysis of the economic costs of diabetes that 

was published in 2008. A major data source was a proprietary database containing 

annual medical claims for 16.3 million people in 2006.

As this graph shows, the average annual medical expenditure for a person with 

diagnosed diabetes is $11,744, compared with $5,095 for a person without 

diabetes. Thus, the excess cost of diabetes is $6,649 per person. People with 

diagnosed diabetes, on average, have medical expenditures that are approximately 

2.3 times higher than expenditures for a person without diabetes.

The analysis also found that the total estimated cost of diabetes in the United States 

in 2007 was $174 million, including $116 billion in excess medical expenditures and 

$58 billion in reduced national productivity.
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Type 2 diabetes is characterized by several abnormalities in the regulation of 

glucose production and utilization. Abnormal pancreatic ɓ-cell function impairs the 

normal insulin response to glucose ingestion. The early insulin response is 

diminished and the later insulin response is prolonged. The normal glucose-

dependent suppression of glucagonða hormone secreted by pancreatic Ŭ-cells that 

increases hepatic glucose productionðis absent. Furthermore, incretin hormones 

that are released from the gut may be secreted at lower rates or incretin action may 

be impaired. Together, these hormonal abnormalities lead to inappropriately high 

rates of hepatic glucose production that contribute to hyperglycemia.  

In addition, the liver and peripheral muscle and fat tissues are resistant to insulin 

action. In the liver, insulin resistance contributes to excessive rates of hepatic 

glucose production. In the peripheral tissues, insulin resistance reduces insulin-

stimulated glucose uptake. 

The combination of unrestrained glucose production and diminished tissue uptake 

of glucose results in hyperglycemia, in both fasting and postprandial states.

Normally, the glucose filtered out of the blood by the kidneys is actively reabsorbed 

via sodium/glucose co-transporters (SGLTs). When glucose concentrations are high 

(>180 mg/dL), SGLTs become saturated and glucose spills into the urine. Therefore, 

depending upon the circumstances, the kidney may reduce plasma glucose levels 

or may be unable to lower plasma glucose levels due to saturation of SGLTs.



The United Kingdom Prospective Diabetes Study (UKPDS) followed more than 

5000 patients newly diagnosed with type 2 diabetes for a mean of 11 years. Patients 

were treated according to conventional standards or using an intensive therapy 

plan. The diagrams on this slide were extrapolated from data gathered during the 

first 6 years of the study.

Over the course of the study, hyperglycemia worsened in all treatment groups (diet, 

sulfonylureas, metformin, or insulin).  

Assessment of ɓ-cell function, using the homeostasis model assessment, revealed 

a progressive loss of ɓ-cell function that coincided with worsening hyperglycemia. At 

diagnosis, ɓ-cell function was reduced 50% to 80% of normal.

The level of insulin resistance that was already present at diagnosis did not change 

over time.  

Another important finding of the UKPDS was that approximately 6 years after their 

diagnosis, about 50% of patients with type 2 diabetes needed long-term insulin 

treatment to sustain glycemic control.
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Several landmark clinical trials provide evidence that tight glycemic control reduces 
the risk of diabetic complications. These results support ADA and American 
Association of Clinical Endocrinologists (AACE) recommendations to maintain 
glucose levels as close to normal as is safely possible.

The Diabetes Complications and Control Trial (DCCT) and the Kumamoto study 
showed that using intensive insulin therapy to maintain A1C at approximately 7% 
delayed or prevented the development of microvascular complications (retinopathy, 
nephropathy, and neuropathy) in patients with type 1 and type 2 diabetes, 
respectively. UKPDS also found that the risk of microvascular complications was 
significantly reduced when insulin, OADs, or both were used to keep A1C at a 
median of approximately 7% in patients with type 2 diabetes.  

The risks of macrovascular complications were not significantly affected during the 
6 to 10 years covered by the controlled portion of the DCCT, the Kumamoto study, 
or the UKPDS. However, an additional 11-year follow-up of patients who completed 
the controlled DCCTðthe DCCT/Epidemiology of Diabetes Interventions and 
Complications (EDIC) studyðrevealed a significant association between a history of 
tight glycemic control and reduced risk of macrovascular as well as microvascular 
complications. That is, the benefit of early glycemic control was later evident even 
though A1C had not been maintained at 7% or less during the follow-up period.  
Therefore, early intensive glycemic control conferred what has been called a 
ñmetabolic memoryò that protected against long-term complications.



The UKPDS included a prospective observational analysis that evaluated the 

relationship between total glycemic exposure and the risk for complications and 

deaths related to type 2 diabetes. This analysis included more than 3600 persons 

followed for 7.5 to 12 years. 

The analysis showed that the incidence of clinical complications was significantly 

associated with glycemic exposure. Each 1% reduction in updated A1C (the 

average of all preceding annual A1C measurements) was associated with significant 

reductions in the risk of major events. These reductions included:

Å 43% for amputations and death from peripheral vascular disease

Å 37% for microvascular complications 

Å 21% for deaths related to diabetes

Å 16% for heart failure

Å 14% for all-cause mortality

Å 14% for fatal and nonfatal myocardial infarction

Å 12% for fatal and nonfatal stroke
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The Action to Control Cardiovascular Risk in Diabetes (ACCORD), Action in 

Diabetes and Vascular DiseaseðPreterax and Diamicron Modified Release 

Controlled Evaluation (ADVANCE), and Veterans Affairs Diabetes Trial (VADT) trials 

are long-term outcomes trials with a pooled population of more than 23,000. The 

primary results of each study were reported in 2008, but substudies are ongoing. 

The main objective of these trials was to compare the effects of intensive versus 

standard glycemic control on cardiovascular disease (CVD) outcomes in relatively 

high-risk patients with established type 2 diabetes.

Primary analyses of the results for each study did not establish a significant relation 

between intensive glycemic control and improved CV outcomes.

However, subgroup analyses of the pooled population suggest that glucose lowering 

results in a modest (9%) but statistically significant reduction in major CVD 

outcomes, primarily nonfatal myocardial infarction. Furthermore, major CV outcome 

reduction occurred in patients without known CVD at baseline.
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In addition to its medical benefits, maintaining the A1C level below or near the ADA 

target goal of less than 7% also has economic benefits.

This graph reports key results from a retrospective study of diabetes-related costs in 

patients with type 2 diabetes. Patients were stratified according to those whose A1C 

was 7% or less and those whose A1C was greater than 7%. Study participants were 

identified from January 1 to December 31, 2002, using a managed care database 

representing a geographically diverse population of US residents. Diabetes-related 

costs included total medical and pharmacy costs paid by the member and the 

healthcare plan, but not costs related to diabetic complications and comorbidities. 

Medical costs included outpatient visits, emergency department visits, and lab 

costs; pharmacy costs included insulin and other glucose-lowering agents.

The study included 3121 patients with an A1C of 7% or less and 3659 patients with 

an A1C of greater than 7%. The study showed that direct medical, pharmacy, and 

total costs for diabetes care were significantly higher for patients with an A1C

greater than 7% than for those with an A1C of 7% or less.
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The correct statement about the relationship between glycemic control and 

the complications of diabetes is:

a) Outcome studies have consistently shown a relationship between tight 

glycemic control and a reduced risk for microvascular complications.

b) Thus far, outcome studies have shown a strong relationship between 

tight glycemic control and macrovascular but not microvascular 

complications.

c) The prospective observational analysis of the UKPDS failed to show a 

significant relationship between improved glycemic control and a reduced 

risk for heart failure.

d) The primary analyses of the ACCORD, ADVANCE, and VADT studies 

finally established a link between tight glycemic control and a reduced 

risk for microvascular disease.

18



The correct answer is a.

Outcome studies have consistently shown a relationship between tight glycemic 

control and a reduced risk for microvascular complications.
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Treatment goals for diabetes are to reduce the risk of complications by controlling

BG levels, regulating blood pressure, and treating dyslipidemia.  

Glycemic targets are based on the findings of previously described outcome 

studies, which showed that sustained BG reductions decrease the risk of developing 

microvascular and macrovascular complications. Because there is no threshold 

below which the risk of complications is zero, the targets for A1C and fasting 

glucose levels are intended to maintain glucose levels as near to normal as possible 

without an excessive risk for hypoglycemia. 

Treating hypertension to reach the recommended blood pressure target has been 

shown to decrease the risk of macrovascular complications in type 2 diabetes. 

Effective blood pressure management also reduces the microvascular complications 

of diabetesðparticularly nephropathy. Attaining the recommended lipid goals 

decreases the risk of primary and secondary CV events as well as CV-related 

deaths.

Comprehensive diabetes care requires continuous medical care and self-

management to maintain these goals and reduce the risk for complications.



Based on currently available data from outcome studies, the ADA recommends that 

glycemic treatment goals for patients with type 2 diabetes be individualized.

The general A1C goal of less than 7% is appropriate for many individuals.

For selected patients, healthcare providers might reasonably suggest even lower 

A1C goals than the general goal of less than 7% if this can be achieved without 

significant hypoglycemia or other adverse effects. Such patients might include those 

with a short duration of diabetes, long life expectancy, and no significant CVD.

Less stringent A1C goals than the general goal of less than 7% may be appropriate 

for patients with a history of severe hypoglycemia, limited life expectancy, advanced 

microvascular or macrovascular complications, and extensive comorbidity. A less 

stringent goal might also be appropriate for patients with long-standing diabetes in 

whom the general A1C goal is difficult to attain despite diabetes self-management 

education, appropriate glucose monitoring, and effective doses of multiple glucose-

lowering agents including insulin.
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Because the A1C has strong predictive value for diabetes complications, the ADA 

recommends that A1C testing be performed regularly in all patients with diabetes, at 

initial assessment and then as part of continuing care. Measurement approximately 

every 3 months determines whether a patientôs glycemic goals have been reached 

and maintained.

For an individual patient, the frequency of A1C testing should be dependent on the 

clinical situation, the treatment regimen used, and the clinicianôs judgment. Twice-

yearly testing may be sufficient for some patients with stable glycemia well within 

target. In contrast, patients with glycemic instability or highly intensively managed 

patients may benefit from testing more frequently than every 3 months.

The availability of the A1C result when the patient is seen (point-of-care testing) 

results in increased intensification of therapy and improved glycemic control.
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The A1C assay, expressed as the percentage of hemoglobin that is glycated, 
measures glycemia over a 3-month period and is used to judge the adequacy of 
diabetes treatment and adjust therapy. An A1C level 6% or less is considered 
normal. Beginning with the 2010 ñStandards of Medical Care in Diabetes,ò theADA 
also recommends the use of A1C for the diagnosis of diabetes, with a cut point of
6.5% or greater.

A1C as an indicator of diabetes control may be difficult to explain to patients. Since 
A1C is expressed as a percentage, it does not relate directly to the glucose 
measurements that patients encounter through home glucose monitoring or their 
laboratory values. This may make A1C targets difficult for patients to translate into 
action.

The results of the A1C-Derived Average Glucose (ADAG) study have affirmed the 
existence of a linear relationship between A1C and average BG levels. In light of 
these study results, the ADA is promoting a new term in diabetes management, 
estimated average glucose (eAG). Healthcare providers can now report A1C results 
to patients using the mg/dL units that they routinely see in their BG measurements. 
The DiabetesPro section of the ADA Web site (http://professional.diabetes.org) 
provides useful educational materials for healthcare providers and patients, as well 
as a calculator that automatically converts A1C levels to eAG values, and vice 
versa.

Despite its advantages, the A1C is not an effective measure of glycemic control in 
some subpopulations, including those with labile diabetes, those who have recently 
had a blood transfusion, and those who have undergone splenectomy.
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