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People with type 2 diabetes mellitus have greater risk of cardiovascular dis-
ease (CVD) than people without diabetes. Moreover, diabetes confers a 2-
to 4-times increased risk of death from CVD.1,2 Controlling glucose by

lowering hemoglobin A1c (HbA1c) levels has been shown to reduce microvascu-
lar complications, such as diabetic nephropathy, neuropathy, and retinopathy.
However, the benefit of intensive glycemic control in macrovascular complica-
tions has remained in question.

The goal of the Action to Control Cardiovascular Risk in Diabetes (ACCORD)
trial was to provide definitive data on the effects of intensive glycemic control
on CVD event rates in people with diabetes. However, the ACCORD researchers
prematurely halted the intensive glucose arm of the trial because preliminary
data showed that patients in this arm had higher overall mortality than patients
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in the standard therapy arm. Prelim-
inary results of the Action in
Diabetes and Vascular Disease
(ADVANCE) trial seem to contradict
the ACCORD report; in ADVANCE,
patients in the intensive glucose
control arm did not have an in-
creased mortality rate. Therefore,
clinicians are now faced with the
question of what level of glycemic
control should be targeted to ensure
CVD event reduction.

Hyperglycemia in diabetes has
long been associated with microvas-
cular and macrovascular complica-
tions. In the UK Prospective Diabetes
Study (UKPDS), patients treated with
an intensive therapeutic regimen ex-
perienced a significant long-term de-
crease in the adjusted incidence of
microvascular complications of type
2 diabetes as compared with patients
who received standard treatment.
Each 1% reduction in HbA1c was as-
sociated with a 37% decrease in the
risk of microvascular complications.3

Patients in the intensive-therapy
group also experienced a reduction
in the adjusted incidence of myocar-
dial infarction, although their reduc-
tion of CVD-related mortality was
only borderline significant. How-
ever, studies in patients with type 1
diabetes have shown a significant re-
duction in macrovascular disease
over extended follow-up. The Epi-
demiology of Diabetes Interventions
and Complications (EDIC) study—
the long-term follow-up study of the
landmark Diabetes Control and
Complications Trial (DCCT)—found
a 57% risk reduction of nonfatal my-
ocardial infarction, stroke, and CVD
death in patients with type 1 diabetes
who received intensive glycemic con-
trol.4 In a recent meta-analysis of ran-
domized trials examining the impact
of glycemic control on macrovascu-
lar disease in patients with type 1 or
type 2 diabetes mellitus, researchers
concluded that improvements in

glycemic control modestly reduced
the risk of macrovascular events in
both types of patients.5 Long-term
follow-up in the Steno-2 trial showed
that patients in the intensive
glycemic control arm had a 13% ab-
solute risk reduction of death from
cardiovascular causes. A goal in the
Steno-2 trial was to reduce HbA1c

levels to less than 6.5%. By the end
of the study, however, average
HbA1c was 7.9% in the intensive
therapy group and 9% in the con-
trol group.6 Therefore, a major aim
of the ACCORD trial was to deter-
mine if lowering HbA1c to less than
6.0% in patients with type 2 diabetes
would result in an additional signifi-
cant reduction of cardiovascular
events.

ACCORD
The ACCORD trial is a randomized,
multicenter, 2 � 2 factorial study
from the National Heart, Lung, and
Blood Institute (NHLBI) designed to
analyze how CVD events are affected
by intensive glycemic control in pa-
tients with type 2 diabetes who have
either known heart disease or at least
2 CVD risk factors in addition to dia-
betes. Patients were randomized to
receive intensive glycemic control
with a target HbA1c level below 6.0%
or to receive standard glycemic con-
trol with a target HbA1c level of 7.0%
to 7.9%. Within these 2 glycemic
control arms, patients were then fur-
ther randomized to test the benefits
of raising high-density lipoprotein
and lowering triglycerides, and of
lowering systolic blood pressure to a
target below 120 mm Hg. Prelimi-
nary reports from the NHLBI indi-
cate that patients enrolled in the
study were on average 62 years old,
had an average duration of diabetes
of 10 years, and had a baseline HbA1c

level of 8.2%. 
The median HbA1c level achieved

was 6.4% in the intensive glycemic

control arm versus 7.5% in the stan-
dard arm. Both groups experienced a
lower CVD event rate than had been
predicted based on earlier data on
these rates drawn from observational
and randomized clinical trials. How-
ever, the intensive glycemic control
arm of the study was stopped be-
cause of an excess of 3 deaths per
1000 participants per year over an
average of 4 years of treatment. The
data showed 14 deaths per 1000 par-
ticipants per year in the intensive
glycemic control group versus 11
deaths per 1000 participants per year
in the standard glycemic control
group. Elizabeth G. Nabel, MD, di-
rector of the NHLBI, reported that
there was a trend toward reduction
of nonfatal CVD events in the inten-
sive therapy arm, and that the death
rate in both arms was lower than
that in people with type 2 diabetes
with similar CVD risk factors, in
whom the risk of death is approxi-
mately 50 deaths per 1000 per year.
The intensive glycemic control arm
was stopped because the benefits
were outweighed by the increased
mortality. The lipid and blood-pres-
sure arms of the study in the stan-
dard glucose control group will con-
tinue until the study ends as
planned, in June 2009.7

ADVANCE
The ADVANCE trial is a randomized,
controlled, multicenter, 2 � 2 facto-
rial trial designed to examine the
hypothesis that lowering blood
pressure with a combination of
angiotensin-converting enzyme in-
hibitors and diuretics (in both hyper-
tensive and nonhypertensive patients)
and intensive glycemic control with a
sulphonylurea-based regimen in high-
risk patients with type 2 diabetes
reduces the incidence of macrovascu-
lar and microvascular disease. Follow-
ing 6 weeks of treatment with an
open-label perindopril-indapamide
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combination, participants were ran-
domized to a specific regimen of a
perindopril-indapamide combina-
tion (initially 2.0/0.625 mg/d, in-
creased to 4.0/1.25 mg/d after 
3 months) or placebo, and then ran-
domized to receive intensive gli-
clazide MR-based glycemic control,
with a goal HbA1c level of less than
6.5%, or local standard therapy. Par-
ticipants in the ADVANCE trial are
on average 66 years old, have an av-
erage duration of diabetes of 8 years,
and had a mean HbA1c level of 7.5%
at baseline.8 Primary outcomes of the
study include the composite of non-
fatal stroke, nonfatal myocardial
infarction, or cardiovascular death,
and the composite of new or worsen-
ing nephropathy or diabetic eye
disease, with average duration of treat-
ment and follow-up of 4.3 years.

Preliminary results indicate no dif-
ference in overall mortality between
the 2 glycemic treatment arms, with
final data pending because the study
is just coming to an end. When the
intensive glycemic control arm of
the ACCORD trial was stopped, the
investigators in the ADVANCE trial
published a statement reporting on
their preliminary data. The average
HbA1c level was 6.4% among patients
in the intensive glycemic control
group versus 7% among patients in
the standard glycemic control group.
There was no increase in mortality
in patients who received the inten-
sive treatment as compared with
those who received the less inten-
sive treatment.

Commentary
The preliminary data from the AC-
CORD and ADVANCE trials appear
to be discordant with regard to the
risk of mortality from intensive
glycemic control. Participants in the
intensive glycemic control arms of
both trials achieved the same mean
HbA1c level of 6.4%. However, the 

2 trials had different approaches to
glycemic control: the ACCORD trial
utilized a strategic approach with
multiple different drug therapies,
whereas the ADVANCE trial used a
specific drug therapy. Other differ-
ences between the 2 trials were re-
lated to patient characteristics, with
patients in the ACCORD trial having
higher baseline HbA1c levels and
longer duration of diabetes com-
pared with patients in the ADVANCE
trial. 

It is possible that if the intensive
glycemic control arm of the AC-
CORD trial had been continued,
then the higher mortality rate might

have disappeared or even been
reversed during follow-up. In addi-
tion, the higher mortality rate could
have been related to adverse effects
of a particular drug combination
(although it was stated that no par-
ticular drug was responsible or
linked to the higher mortality rate in
the intensively treated group) or the
intensity of the intervention. How-
ever, the discordance in mortality
rates between these 2 trials cannot be
attributed solely to the difference in
drug therapies or the difference in
patient characteristics, and without
more data it is difficult to speculate
on other potential reasons for the
findings. As noted by the ADVANCE
Management Committee Chair,
John P. Chalmers, MD, PhD, more
definitive analyses and reports from
both studies are needed before we
can draw any final conclusions.

Until final data and reports can be
analyzed from the ACCORD and AD-
VANCE trials, what level of HbA1c

should clinicians target in this subset
of patients? And beyond the specific

level of HbA1c to target, what conclu-
sions can be drawn regarding
glycemic control and CVD? Given
the absence of definitive data, clini-
cians should continue to aim for an
HbA1c level of less than 7% in all
people with type 2 diabetes, as per
the American Diabetes Association
guidelines. Investigators from the
ACCORD trial suggest that an HbA1c

level “around 7%” may be more ap-
propriate in patients with a similar
profile to those in the ACCORD trial:
patients with type 2 diabetes who are
an average of 62 years or older, with
duration of diabetes of 10 years or
more, and with high CVD risk. The

Steno-2 trial achieved significant re-
duction in CVD events with a reduc-
tion of HbA1c from 9% to 7.9%, but,
of note, more than 70% of the CVD
risk reduction was accounted for by
lipid reduction.9 The conclusion may
be drawn that people with type 2
diabetes benefit most from a combi-
nation of lipid reduction, blood pres-
sure control, and glycemic control,
rather than by achieving levels of
HbA1c less than 6.5% alone. Future
analysis of the ACCORD and AD-
VANCE trials should examine the
contributions of multifactorial inter-
vention in order to shed light on the
best approach to achieving CVD dis-
ease reduction in type 2 diabetes.
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