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KEY MESSAGES

Optimal glycemic control is fundamental to the management of diabetes.
Both fasting and postprandial plasma glucose levels correlate with the risk
of complications and contribute to the measured glycated hemoglobin (A1C)
value.

Glycemic targets should be individualized based on the individual’s frailty
or functional dependence and life expectancy.

KEY MESSAGES FOR PEOPLE WITH DIABETES

e Try to keep your blood glucose as close to your target range as possible.
This will help to delay or prevent complications of diabetes.

e Target ranges for blood glucose and A1C can vary and depend on a per-
son’s medical conditions and other risk factors. Work with your diabetes
health-care team to determine your target A1C and blood glucose target
range (fasting and after meals).

Introduction

Optimal glycemic control is fundamental to the management of
diabetes. Regardless of the underlying treatment, glycated hemo-
globin (A1C) levels >7.0% are associated with a significantly increased
risk of both microvascular and cardiovascular (CV) complications
(1-3). The initial data from the Diabetes Control and Complica-
tions Trial (DCCT; type 1 diabetes) (2) and the United Kingdom Pro-
spective Diabetes Study (UKPDS; type 2 diabetes) (3) demonstrated
a curvilinear relationship between A1C and diabetes complica-
tions, with no apparent threshold of benefit, although the abso-
lute reduction in risk was substantially less at lower A1C levels.
Similarly, both fasting plasma glucose (FPG) and postprandial plasma
glucose (PPG) are directly correlated to the risk of complications,
with some evidence that PPG might constitute a stronger indepen-
dent risk factor for CV complications (4-10).

Evidence indicates that improved glycemic control reduces the
risk of both microvascular and CV complications. The initial pro-
spective randomized controlled trials were conducted in people with
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recently diagnosed diabetes. These trials—the DCCT in type 1 dia-
betes (11), the Kumamoto trial (12) and the UKPDS (1,13) in type 2
diabetes—confirmed that improved glycemic control significantly
reduced the risk of microvascular complications, but had no sig-
nificant effect on CV outcomes. Subsequent observational data from
long-term follow up after termination of randomization periods of
both the DCCT and UKPDS cohorts showed a persistence of signifi-
cant microvascular benefits and also demonstrated an emergence
of beneficial effect on CV outcomes attributed to intensive glyce-
mic control. This has been termed as “metabolic memory” or “legacy
effect” (14-16). In the DCCT cohort, there was a significant reduc-
tion in CV outcomes (42%), nonfatal myocardial infarct (MI), stroke
and CV death (57%), as well as all-cause mortality (33%) in previ-
ously intensively treated participants compared with those who were
previously in the standard arm (17-19). Similarly, there was a sig-
nificant reduction in MI (15% to 33%) and all-cause mortality (13%
to 27%) in the UKPDS cohort in participants who had been origi-
nally randomized to intensive treatment (16).

Whereas the UKPDS trial enrolled people with recently diag-
nosed type 2 diabetes, 3 major subsequent trials—the Action to
Control Cardiovascular Risk in Diabetes (ACCORD), Action in Dia-
betes and Vascular Disease: Preterax and Diamicron MR Con-
trolled Evaluation (ADVANCE), and Veterans Affairs Diabetes Trial
(VADT)—examined the effect of intensive glycemic control on people
with long-standing type 2 diabetes. The ACCORD trial randomly
assigned 10,251 participants who had either a previous history of
cardiovascular disease (CVD) or multiple risk factors for CVD, and
a baseline A1C level >7.5% to intensive therapy targeting an A1C <6.0%
or standard therapy targeting an A1C level of 7.0% to 7.9% (20,21).
The mean age of participants was 62 years and the mean duration
of diabetes was 10 years. A difference in A1C was rapidly obtained
and maintained throughout the trial at 6.4% and 7.5% in the inten-
sive and standard therapy groups, respectively. The primary com-
posite major CV outcomes (nonfatal MI, nonfatal stroke or death
from CV causes) were not reduced significantly in ACCORD (hazard
ratio [HR] 0.90, p=0.16). The glycemic control portion of the trial
was prematurely terminated after 3.5 years due to higher mortal-
ity (1.41% vs. 1.14% per year, HR 1.22) associated with assignment
to the intensive-treatment arm (19,20). However, an observa-
tional follow up of the surviving ACCORD participants over a median
of 8.8 years showed a neutral long-term effect of intensive glucose
control on the composite outcome and all-cause mortality (HR 1.01,
confidence interval [CI] 0.92-1.10) (22).
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A1C% Targets for Glycemic Control

Adults with type 2 diabetes to reduce the risk of CKD and retinopathy if at low risk of

hypoglycemia*
<70 MOST ADULTS WITH TYPE 1 OR TYPE 2 DIABETES
71 . -
Functionally dependent™: 7.1-8.0%
Recurrent severe hypoglycemia and/or hypoglycemia unawareness: 7.1-8.5%
Limited life expectancy: 7.1-8.5%
85 Frail elderly and/or with dementiaf: 7.1-8.5%

complications

Avoid higher A1C to minimize risk of symptomatic hyperglycemia and acute and chronic

T see Diabetes in Older People chapter, p. S283

End of life: A1C measurement not recommended. Avoid symptomatic hyperglycemia and any hypoglycemia.
* based on class of antihyperglycemic medication(s) utilized and the person’s characteristics

Figure 1. Recommended targets for glycemic control.
AIC, glycated hemoglobin; CKD, chronic kidney disease.

The ADVANCE trial randomly assigned 11,140 participants to stan-
dard (targeting A1C based on local guidelines) or intensive glucose
control therapy aimed at reducing A1C <6.5% (23). Participants were
>55 years of age with a history of major CV or microvascular disease
or at least 1 other risk factor for CVD. The mean duration of dia-
betes was 8 years. After a 5-year follow up, mean A1C was 6.5% in
the intensive group and 7.3% in the standard group. The primary
outcome was a composite of microvascular events (nephropathy and
retinopathy) and CV disease defined by major adverse CV events.
There was significant reduction in the incidence of major micro-
vascular events in the intensive control group, mainly through a 21%
relative reduction in nephropathy (23); however, no beneficial effect
of intensive glucose lowering was found on major CV events or all-
cause mortality either during the trial or the subsequent median
observational follow up of 5.4 years (24).

The VADT randomly assigned 1,791 United States military vet-
erans with a mean duration of diabetes being 12 years and with
poor glycemic control (>7.5%) to either standard or intensive glucose
therapy, which aimed for an overall reduction in A1C levels by 1.5%
(25,26). The mean duration of diabetes was 12 years and the A1C
levels achieved in the standard and intensive therapy groups were
8.4% and 6.9%, respectively. During a median follow up of 5.6 years,
there was a nonsignificant reduction in the primary outcome (first
occurrence of a major CV event), but the progression to albumin-
uria was significantly reduced in the intensive-treatment partici-
pants, with 9.1% of participants having significantly reduced
progression compared to 13.8% in the standard therapy group.
However, during an observational median follow up of 9.8 years,
the intensive-therapy group had a significantly lower risk of the
primary outcome (MI, stroke, new or worsening congestive heart
failure [CHF], amputation for ischemic gangrene, or CV-related death)
than did the standard therapy group (HR 0.83, p=0.04), with an abso-
lute reduction in risk of 8.6 major CV events per 1,000 person-
years (27).

Data from a meta-analysis suggest that people with type 2 dia-
betes who receive intensive glucose lowering therapy have a reduced
risk of the composite major adverse CV events (MACE) and MI, with

no significant effect on the risk of total mortality, cardiac death,
stroke and CHF (28). Although an explanation for the unexpected
higher mortality rates associated with intensive-treatment in the
ACCORD study remains elusive (29), the frequency of severe hypo-
glycemia in these trials was 2 to 3 times higher in the intensive
therapy groups and a higher mortality was reported in partici-
pants with 1 or more episodes of severe hypoglycemia in the
ACCORD (30), ADVANCE (31) and VADT trials (25), irrespective of
the different treatment arms in which individual participants were
allocated. Therefore, it has been suggested that a tight glycemic
control with a target A1C of 6.0% may not be ideal for older/frail
individuals, those with longer duration of diabetes, advanced coro-
nary artery disease (CAD) and a known history of severe hypogly-
cemia (32,33) (see Diabetes in Older People chapter, p. S283;
Hypoglycemia chapter, p. S104). Higher glycemic targets are also
appropriate for functionally dependent adults of any age or indi-
viduals with limited life expectancy and little likelihood of benefit
from intensive therapy.

Evidence also supports the use of multifactorial risk-reduction
strategies in addition to A1C control for CV prevention, including
blood pressure (BP) and lipid targets; CV prevention medications;
physical activity and other healthy behaviours; as well as smoking
cessation (see Cardiovascular Protection in People with Diabetes
chapter, p. S162). Such multifactorial interventions have recently
been suggested to lead to not only significant microvascular and
CV benefits but also mortality reduction in the 21-year follow up
of the Steno-2 study (34). The salient results of this study include:
increased survival for a median of 7.9 years; 8.1 years longer median
time before first CV event; and reduction in all microvascular com-
plications, except for peripheral neuropathy, for participants in the
intensive-therapy group compared to the conventional therapy group.

A1C measurement encompasses a component of both the FPG
and postprandial PG. In addition, mean glucose values also corre-
late with A1C in both type 1 and type 2 diabetes as shown in Figure 1
(35,36). When A1C values are higher, the major contribution is the
FPG levels, but as the A1C value approaches the target value of <7.0%,
there is a greater contribution from PPG values (37-39). Another
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