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Hypoglycemia impedes safe achievement of optimal glycemia. The benefits of nearly
normal glycemia in reducing microvascular diabetes complications are clear, although
the benefits and risk-to-benefit ratio for macrovascular disease is contentious and
complex. Overall achievement of excellent glycemia seems beneficial to cardiovas-
cular risk when implemented early in the course of both type 1 and type 2 diabetes.
Despite strong evidence of likely benefit, those trying to decrease the risk of micro-
vascular complications through intensive glycemic control inevitably face a 3-fold
increased risk of severe hypoglycemia, often without warning symptoms and poten-
tially with severe consequences, especially to heart and brain. This is especially true
for those with type 1 diabetes mellitus (DM) but also for insulin-deficient patients
with type 2 DM (Fig. 1).
Studies of glycemic control and diabetes complications before ACCORD (Action to

Control Cardiovascular Risk in Diabetes),1 ADVANCE (Action in Diabetes to Prevent
Vascular Disease),2 and VADT (Veterans Administration Diabetes Trial)3 indicate that
severe hypoglycemia is less common with tight glycemic control in type 2 (see
Fig. 1, left) when compared with type 1 DM (see Fig. 1, right). Studies of type 1,
such as the DCCT (Diabetes Control and Complications Trial), show that severe insulin
reactions occur up to severalfold more than 60 per 100 patient-years and have a three-
fold increased risk relative to those of control groups with less intensive glucose
control. Studies of type 2 diabetes, by contrast, found a risk of severe hypoglycemia
with tight glycemic control that was substantially less. It is noteworthy, however, that
some studies found an overlap in frequency indicating that some type 2 DM4–12

patients have a risk comparable with that seen with intensive control in type 1 DM.13–18

Optimal glycemia goals must be individualized, but may be generally defined as
hemoglobin A1c (HgbA1c) of less than 7% (Table 1) as recommended by the American
Diabetes Association (ADA).19 A simplified summary is to achieve the best possible
control by trying to achieve control that is as tight as possible, as early as possible,
as safely as possible, for as long as possible. This goal and this strategy are based
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on evidence from studies in both type 1 and type 2 DM, such as the DCCT and the
UKPDS (United Kingdom Prospective Diabetes Study) and their long-term follow-
up.20–22 Moreover, this level of control is more achievable than ever with the panoply
of therapies available. Because of negative results from 3 studies of tight control and
cardiovascular end points in type 2 diabetes,1–3 caution is urged in application of tight
glycemic control for those with long diabetes duration, advanced complications, or
multiple comorbidities. Newer insulins and strategies, such as insulin pumps and
continuous glucose monitoring in type 1 DM, and use of drugs combined with insulin
that enhances glycemic control for type 2 DMwith low hypoglycemia risk, make excel-
lent control usually achievable.
The pathophysiology of hypoglycemia unawareness (inability to recognize hypogly-

cemia) and defective insulin counterregulation (weakened hormone defenses against
hypoglycemia) remains under active investigation. The importance of hypoglycemia as

Fig. 1. Severe insulin reactions per 100 patient years.

Table 1
American Diabetes Association 2011 summary of glycemic recommendations for many
nonpregnant adults with diabetes

Individualization ALSO

Individualize goals based on:
Duration of diabetes
Age/life expectancy
Comorbid conditions
Known cardiovascular disease or
advanced microvascular
complications

Hypoglycemia unawareness
Individual patient considerations

More or less stringent glycemic goals may be
appropriate for individual patients

Postprandial glucose may be despite
reaching preprandial glucose goals

Adapted from American Diabetes Association. Standards of medical care in diabetes mellitus.
Diabetes Care 2011;34(Suppl 1):S19.
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