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Diabetes mellitus is a significant risk factor for the develop-
ment of cardiovascular disease, including peripheral arterial dis-
ease (PAD).1 There is a dose-dependent effect of hyperglycemia
on increased risk of PAD, with a 1% increase in hemoglobin A1C
(HbA1c) associated with a 26% increased risk of PAD.2
THE ACCORD TRIAL

The Action to Control Cardiovascular Risk Factors in Dia-
betes (ACCORD) study3 was a randomized controlled clinical
trial designed to compare the effect of intensive glycemic control
(HbA1c target <6.0%, n = 5,128) versus standard glycemic con-
trol (HbA1c target: 7.0%–7.9%, n = 5,123) on a composite
outcome of nonfatal myocardial infarction, nonfatal stroke, or
cardiovascular death. In addition, all participants were randomly
assigned to one of two secondary trials: an intensive
(<120 mmHg) or standard (<140 mmHg) blood pressure inter-
vention or a lipid trial where participants were randomly as-
signed to simvastatin + fenofibrate or simvastatin + placebo.
The glycemic management trial was discontinued prematurely
(after an average of 3.7 years) because of an increase in mortality
in the intensively managed glycemia group.4 Remaining partici-
pants were transitioned to standard glycemia management and
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were followed until completion of the blood pressure and lipid
trials (an additional 17 months).
THE ACCORDION STUDY

The present study5 reviewed in this article reports the second-
ary analysis of the ACCORD trial with the aim of determining
the long-term effects of glycemic control on lower-extremity
amputation (LEA) or revascularization. The participants who
completed the ACCORD trial were invited to participate in the
long-term follow-up study (ACCORDION). Surveillance was
completed every four months for cardiovascular events and dia-
betes complications, including ischemia-related LEA and revas-
cularization. Dates of LEA and peripheral revascularization
procedures were collected. Comparisons were made in two
ways: (1) an intention to treat analysis was conducted between
those in the intensive and standard glycemic control groups
before stopping the original trial and (2) the effect of postran-
domization glycemic control during the follow-up period was
examined, regardless of original group assignment during the
glycemic control trial.

Data were analyzed using descriptive statistics for demo-
graphic and medical data. T-tests or chi-square tests were used
for comparisons between groups. Kaplan-Meier curves stratified
by treatment group were computed to compare the time to LEA.
Cox proportional hazard regression models were used to deter-
mine effects of treatment arm and postrandomization glycemic
control on risk of LEA. Mean follow-up HbA1c was set as the
average of all measurements taken after randomization and
before LEA.
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RESULTS

In the ACCORD trial, 10,251 participants with type 2 dia-
betes were randomized. Of these, 9,985 had at least one
follow-up surveillance during the follow-up period. Among the
9,985 follow-up participants, 4,984 had been randomized to the
intensive glycemic control group and 5,001 to the standard gly-
cemic control group. These participants were followed for a
mean (SD) of 7.9 (3.1) years.

One hundred twenty-four participants (1.2%) experienced
170 LEAs over the trial and follow-up period. In those originally
randomized to the intensive glycemic control group, 51 partici-
pants (1%) had 71 LEAs versus 73 participants (1.5%), 99
LEAs in those originally randomized to the standard glycemic
control group. Intensive glycemic control was associated with
decreased rate of LEA (hazard ratio [HR]: 0.69, 95% confidence
interval [CI]: 0.48–0.99); P = .042. In the follow-up period, mean
HbA1c was a significant predictor of LEA (HR: 1.90 per 1% in-
crease in HbA1c, 95% CI: 1.52–2.37, P < .0001), regardless of
original group assignment (intensive vs standard). Those with
an average HbA1c of 8.5% had higher risk of LEA than those
with average HbA1c of 7.5% or those with average HbA1c of
6.5% who had the lowest LEA risk.

For the revascularization end point, 333 participants (3.3%)
had at least one endovascular or surgical lower extremity revas-
cularization (LER) procedure. Among the 124 participants who
underwent LEA, 34 (27.4%) had an LER performed versus 299
of the 9,861 (3.0%) without LEA. This shows, unsurprisingly,
that LER was a strong predictor of subsequent LEA (HR: 13.8,
95% CI: 8.85–21.4, P < .0001). Overall, HbA1c throughout the
follow-up period was a strong predictor of LEA even after con-
trolling for other covariates. Finally, participants were stratified
into those perceived to be at higher risk of LEA (previous
LEA, LER, peripheral neuropathy, or ischemic ulcer) versus
those without those risks. Mean postrandomization HbA1c was
a much more powerful predictor of LEA in lower risk partici-
pants than in those at higher risk (HR: 2.42 per 1% increase in
HbA1c, 95% CI: 1.77–3.31 vs HR: 1.63, 95% CI: 1.23–2.16,
P = .05).

DISCUSSION

The most important points to take away from this study is that
in participants with type 2 diabetes, those randomized to inten-
sive glycemic control had a 31% decreased risk of LEA than
those randomized to standard glycemic control. In addition, dur-
ing long-term follow-up, HbA1c was the strongest predictor of
LEA after controlling for other comorbid conditions, regardless
of original group assignment. Finally, average HbA1c was a
stronger predictor in the lower risk group compared with those
considered at high risk.

Some limitations of this secondary data analysis were that the
type of amputation was not recorded in the original data
collected; thus, it was not possible to differentiate the potential
impact of HbA1c levels on minor versus major LEA. Similarly,
it was not recorded whether the revascularization procedure
was an open surgical versus an endovascular procedure.
CONCLUSION

In patients with type 2 diabetes, intensive glycemic control
was associated with reduced risk of LEA and LER, a benefit
that was maintained over more than 7-year follow-up period.
In addition, tighter glycemic control throughout the follow-up
period was beneficial regardless of original group assignment
to strict versus standard glycemic control and may be more
important for those without previous evidence of peripheral ar-
tery disease. This highlights the importance of glycemic control
to prevention of adverse lower extremity outcomes in all patients
with type 2 diabetes.
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